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(54) Abstract Title: looMion of sufatmranean zoms 



(57) An apparatus which comprises a zonal isolation assembly comprising: one or more solid tubular 
members, each solid tubular member including one. or more external seals; one or more perforated 
tubular members each including radial passages coupled to the solid tubular members; and one or more 
solid tubular liners coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members; and a shoe coupled to the 
zonal isolation assembly; wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and wherein the solid 
tubular liners are formed by a radial expansion process performed within the wellbore. 
Also disclosed are methods and systems for isolating subterranean zones and extracting materials from 
producing zones. 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Reference To Related Applications 

This application Is a continuation-in-part of U.S. patent application serial number 
5 09/969,922, attorney docket numl>er 25791.69. filed on 10/3/2001, that was. a 
continuation-in-part of U.S. patent application serial number 09/440.338, attorney 
docket number 25791.9.02, filed on 11/15/1999, that issued as U.S. Patent No. 
6,328,113. that claimed the benefit of ttie filing date of U.S. provisional patent 
applk:ation serial number 60/108,558, attorney docket number 25791,9, filed on 
10 1 1/16/1 998, the disclosures of which are incorporated herein by reference. 

The present application is related to ttie foltowing: (1) U.S. patent applicatton serial no. 
09/454,139. attorney docket no. 25791.03.02. filed on 12/3/1999, (2) U.S. patent 
application serial no. 09/510,913, attorney docket no. 25791.7.02, filed on 2/23/2000, 

1 5 (3) U.S. patent application serial no. 09/502,350. attorney docket no. 25791 .8.02, filed 
on 2/10/2000, (4) U.S. patent application serial no. 09/440,338, attonr^y docket no. 
25791.9.02, filed on 11/15/1999, (5) U.S. patent application serial no. 09/523i460, 
attorney docket no. 25791.11,02, filed on 3/10/200a, (6) U.S. patent application serial 
no. 09/512,895, attorney docket no. 25791.12.02. Tiled on 2/24/2000, (7) U.S. patent 

20 application serial no. 09/511.941, attorney docket no. 25791.16.02, filed on 2/24/2000, 
(8) U.S. patent applk^tion serial no. 09/568,946. attorney docket no. 25791.17.02. filed 
on 6/7/2000, (9) U.S. patent application serial no. 09/559,122. attorney docket no. 
25791.23.02, filed on 4/26/2000, (ID) PCT patent application serial no. 
PCT/USOO/18635.. attorney docket no. 25791.25.02. filed on 7/9/2000, (11) U.S. 

25 provisional patent application serial no. 60/162,671, attorney docket no. 25791.27, filed 
on 11/1/1999, (12) U.S. provisional patent application serial no. 60/154,047, attorney 
dodcet no. 25791.29. filed on 9/16/1999, (13) U.S. provisional patent application serial 
no. 60/159,082, attorney docket no. 25791.34, tiled on 10/12/1999. (14) U.S. 
provisk)nal patent application serial no. 60/159,039. attorney docket no. 25791.36, filed 

30 on 10/12/1999, (15) U.S. provisional patent application serial no. 60/159,033, attorney 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisional patent application serial, 
no. 60/212,359, attorney docket no. 25791.38, filed oh 6/19/2000, (17) U.S. provisional 
patent application serial no. 60/165.228. attorney docket no. 25791.39, filed on 
11/12/1999, (18) U.S. provisional paterit applk^tion serial no. 60/221.443, attorney 
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docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60^1,645. attorney docket no. 25791.46. filed on 7/2B/2(X)0. (20) U.S. provisional 
patent application serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provisional patent applteation serial no. 60/237,334, attorney 
5 docket no. 25791.48, filed on 10/2^000, (22) U.S. provistonal patent application serial 
no, 60/270,007. attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/^2,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provisional patent applteation serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional patent application serial 

10 no, 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313,453, attcmey docket no. 25791.59, filed on 
6/20/2001; (27) U.S. provisional patent application Serial no. -60/317,985, attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent applicatton serial 
no. 60/3318,386, attorney docket no. 25791.87.02, filed on 9/10/2001; and (29) U.S. 

15 utility patent application serial no. 09/969,922, attoniey docket no. 25791.69, filed on 
10/3/2001, the disctosures of which are Incorporated herein by reference. 

Background of tiie Invention 

This invention relates generally to oil and gas explorafion, and in partkxilar to isolating 
20 certein subterranean zones to facilitate oil and gas exploration. 



During oil exploration, a wellbore typically traverses a number of ^nes within a 
subten^nean formation. Some of these subterranean zones will produce oil and gas, 
while others will not Further^ it is often necessary to isolate subterranean zones from 
25 one another in order to fadlitete the exploration for and production of oil and gas. 
Existing methods for Isolating subten^neah production 2X>nes in order to fadlitete the 
exploration for and production of oil and gas are complex and expensive. 

The present invention is directed to overcoming one or more of the limitetions of the 
30 existing processes for isolating subtenBnean zones during oil and gas exploration. 

Summary of the Invention 

According to one aspect of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly including: one or more solid tubular members, each 
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solid tubUar member including one or more external seals, one or nrK>re perforated 
tubular members coupled to the solid tubular members, one or more flow control valves 
operabty coupled to the perforated tutHjlar members for controlling the flow of fluldic 
materials through the perforated tubular members, one or nrrore temperature sensors 

5 operabty coupled to one or more of ttie perforated tubular niemt>ers for monitoring the 
operating temperature within the perforated tubular members, one or more pressure 
sensors operabty coupled to one or more of the perforated tubular members for 
monitoring the operating pressure within the prorated tubular members, and one or 
more flow sensors operabty coupled to one or more of the perforated tubular memt)ers 

10 for monitoring the operating flow rate within the perforated tubular menr^rs. a shoe 
coupled to the zonal isolation assembly, and a controller operably coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At least one of the solid tubular members and the perforated 

15 tubular members are formed by a radial expansion process perfomned within the 
wetlbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

20 includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtsnanean zone, positioning one or more perforated tubulars 
within the wellbore. the perforated tubulars traversing the seoond subterranean zone, 
radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the weUbore, fliddidy coupling the perforated tubulars and the solid tubulars, 

25 preventing the passage of fluids from the first subterranean zone to the second 
subterraneari zone within the wellbore extemal to the solid tubulars and perforated 
tubulars, monitoring the c^)erating tmiperatures, pressures, and flow rates viMn one 
or more of the perforated tubulars, and controlling the flow of fluldic nr^terials through 
the perforated tubulars as a function of the monitored operating temperatures, 

30 pressures, and flow rates. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subterrartean zone In a wellt>ore, at least a portion of the wellbore 
induding a casing, is provided that includes positioning one or more solid tubulars 
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within the welltx>re, positioning one or more perf(»rated lubulars within the wellbore. the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the weilbore, fluidtdy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 

5 wt0) the solid tubulars, fluididy isolating the produdng subterranean zone from at least 
one other subterranean zone within the weilbore, fluididy coupling at least one of the 
perforated tubuters with the produdng subterranean zcme, nnonitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and controlling the flow of fluidic materials through the perforated tubulars as a function 

10 of the monitored operating temperatures, pressures, and flow rates. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a weilbore is provided that 
' indudes means for positionirtg orra or more solid tutiulars within the weilbore, the solid 

15 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars v^thin the weilbore, the perforated tubulars traversing the second 
subterranean ^Mie, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the weilbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subterranean zone to the second subterranean zone within the weilbore external to the 
solid tubulars and perforate tubulars, means fw monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and means for cmtrolHng the flow of fluidic materials through the perforated tubulars as 
a function of the monitored operating temperatims, pressures, and flow rates. 

25 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a weilbore, at least a portion of the welIt)ore 
induding a casing, is provided that indudes means for positioning one or more solid 
tii>ulars within the weilbore, rr^ns for positioning one or more perforated tubulars 
30 within the weilbore, the perforate tubulars traversing the produdng subtenranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the weilbore, nrieans for fluididy coupling the solid tubulars with the 
casing, mear>s for fluididy coupling the perforated tubulars with the solid tubulars, 
means f(xr fluididy isolating tt^ produdng sut)terranean zone from at least one other 
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subterranean zone within the wellbore, mear^ fcsr fluldldy coupling at least one of the 
perforated tubutars with the producing subterranean zone, means^ for nwnitoring the 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tubuiars, and means for oontroUing the flow of fluidic nnaterials through the perforated 
5 tubulars as a function of the monitored operating temperatures, pressures, and flow 
rates. 

According to smother aspect of the present invention, an apparatus is provided that 
includes a zonal isoteition assembly Indudlhg: one or more solid tubular members, each 

10 solid tubular member including one or more external seals, one or nrrore perforated 
tubular members each deluding radial passages coupled to the solid tubular mennbers. 
and one or more solid tubular liners coupled to the interior surfaces of one or more of 
the perfected tubular members for sealing at least some of the radial passages of the 
perforated tubular manors, and a shoe coupled to the zonal isolation assembly. At 

15 least one erf the solid tubular members and the perforated tubular numbers are fonmed 
by a radial expansk»i process perfumed witiiin the wellbore, and the solid tubular 
linefs are fOTned by a radial expansion process performed within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subtenranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or wots perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subtenranean zone, radially expanding at least one of the solid 
25 tubulars and ji^rforated tubulars within the wellbore, fluididy coupling the perforated 
tutuilars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subtenianean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, positioning one or more solid tubular 
liners within the interior of one or more of the perforated tubulars, and radially 
30 expanding and plasticaBy defbnning the solid tubular liners within the interior of one or 
more of the perforate tubulars to fluididy seal at least some of the radial passages of 
me perforated tubulars. 
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According to another aspect of the present invention, a nnethod of extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 
within the wellbore, (K>sitioning one or more perforated tubulars each including one or 

5 more radial passages within the wellbore, the perforated tubulars traversing the 
producirig subterranean zone, radially expanding at least one of the solid tubulars and 
the pirated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
isolating ttie produdng subterranean zone from at least one other subterranean zone 

10 vifithln the wellbwe, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
deforming the solid tubular liners within the interior of one or more of the perforated 
tubulars to fluididy seal at least sonne of the radial passages of the perforated tubulars. 

15 

According to another aspect of the present invention, a system for isolating a first 
subtenranean zone from a second subtenranean zone in a wellbore is provided that 
indudes means for posKior^ng one or more solid tubulars v^hin the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or nrrare 

20 perforated tubulars each induding one or more radial passages v^thin the wellbore, the 
perforated tubulars traversing the second subterraniean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the solid tubulars, me^ns for 
preventing the passage of fluids from the first subterranean zone to the second 

25 subten^nean zone within the wellt)ore extemai to the primary solid tubulars and 
perforated tubulars, mes^ for positioning one or more solid tubular lirters within the 
interior of one or more of the perforated tubulars. arid means for radially expanding and 
plastically deforming the solid tubular liners within the interior of one or more of the 
perforated tubulars to fluididy seal at least some of the radial passages of the 

30 perforated tubulars. 

Accorcfing to another aspect of the present invention, a system for extracting materials 
from a produdng sut>tenBnean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or more solid 
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tubulars within the wellbore. means for positioning one or more perforated tubulars 
each including one or nnore radial passages within the wellbore, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluidiciy 

5 coupling the solid tubulars with the casing, nr^ns for fluidiciy coupling the perforated 
tubulars with the solid tubulars. means for fluidiciy isolating the produdng subten^nean 
zone from at least one other subterranean zone within the wellbore, means for fluidiciy 
coupRng at least one of the perforated tubulars with the produdng subtenranean zone, 
means for positioning one or more solid tubular liners within the interior of one or ware 

10 of the perforated tubular^, and means for radially expanding and plastically deformlr^ 
the solid tubular liners within the Interior of one or more of the perforated tubulars to 
fluididy seal at least sonne of the radial passages of the perforated tubulars. 

According to another aspect of the present invenUon. an apparatus is provided that 
15 includes a zonal isolation assembly induding: one or more solid tubular members, each 
solid tubular member induding one or nrtore extemal seals, one or more perforatwl 
tubular members each induding radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolatioh assembly. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zor^ from a second subterranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, ttie solid tubulars 

25 traversing the first subtenranean zone, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
' traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 

30 subterranean zone to the second subterranean zone within the wellbore external to the 
pr1n>ary solid tubulars and perforated tubulars. sealing off an annular rsgion within at 
least one of the perforated tubulars, and Injecting a hardenable fluidic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 
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According to another aspect of the present invention, a nriethod of extracting materials 
from a producing subterranean zone in a wellt>ore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 

5 within the wellbore, positioning one or more perforated tubulars each including one or 
HTKxe radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
oashg, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 

10 isolating the produdng subterranean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subten^nean zone, seating off an annular region within at least one of the 
perforated tubulars, and injecting a hardenable fluidic sealing material into the seated 
annular regions of the perforated tubulars to seal off at least some of the radial 

1 5 passages of the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subtenranean zone from a second subten^nean zone In a wellbore Is provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the solid 

20 tubulars traversing the first subtenranean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subten^nean zone, means for radially 
e)^nding at least one of the solid tubulars and perforated tubulars within the wellbore, 
n>eans for fluididy coupling the perforated tubulars and the solid tubulars, means for 

25 preventing the passage of fluids from the first subterranean zone to the secorKl 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for seating off an annular region within at least one of the 
perforated tubulars, and means for injecting a hardenable fluidic sealirig material into 
the sealed annular regtons of the perforated tubulars to seal off at least some of the 

30 radial passages of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subten^nean zone in a wellt)ore, at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning or>e or more solid. 
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tubulars within the wetlbore, means for positioning oto or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tut)ulars and the perforated tubulars within the wellbore, means for fluidicly 

5 coupling the solid tubulars with the casing, mear^ for fluididy coupling the perforated 
tubuteu^ with the solid tubulars, means for fluididy isolating the produdng subterranean 
zone from at least or>e other subterranean zone within the wellbore, nieans for fluidicly 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for sealing off an annular regton within at least one of the perforated tubulars, 

10 and means for injecting a handenable fluldic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 indudes a zonal isolation assembly posittoned within a wellbore that traverses a 
subterranean formation induding: one or more solid tubular members, each solid 
tubular member induding or^e or more external seals, one or more perforated tubular 
members coupled to the solid tutxjiar membm, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
20 tubular members are formed by a radial expansion process perfonned within the 
wellbore, and at least one of the perforated tubular members are radially expanded Into 
intimate Gontad with the subten^nean tbmnation. 

According to another asped of the present invention, a method of isdating a first 
25 subterranean zone from a second subterranean. zone In a wellbore is provided that 
indudes positioning one or nr>ore sdid tutHJiars witttin the wetibdre, the solid tutHilars 
traversing the first subterranean zone, posltionlrig one or more perforated tubulars 
within the wellbore each induding one or more radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
30 solid tubulars and perforated, tubulars within the wellbore, radially expanding at least 
one of the perforated tubulars into intinrate contad with the second subterranean zone, 
fluidicly coupling the perforated tubulars and the solid tubulars, and preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 
within the wellbore external to the sdid tubulars and perforated tubulars. 
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According to another aspect of the present invention, a method of e)ctractlng materials 
from a producing subterranean zone In a wellt)ore, at least a portion of the wellbore 
including a casing, is provide that includes positioning one or more solid tubulars 

5 within the wellt}ore, positioning one Or noore perforated tubulars within the wellbore 
each including one or more radial passages, the perforated tubulars traversing the 
produdng subterrar>ean zone» radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subtenanean zone, fluididy 

10 coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the produdng subterranean zone from at least 
one other subten-anean zone within the wellbore, and fluididy coupling at least one of 
the perforated tubulars with the producing subtenanean zone. 

15 According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars wittiin the wellbore each Induding one or more radial passages, the 

20 perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars wititin tiie weilbore, 
means for radially expanding at least one of the perforated tubulars into intimate 
contact with the second subtenanean zone, means for fluididy coupling the perforated 
tubulars and the solid tubulars^ and means for preventing the passage of fluids from the 

25 first subterranean zone to the second subterranean zone within the wellbore external to 
the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
firom a produdng subterranean zone in a wellbore, at least a pcxHon of.ttie wellbore 
30 induding a casing, is provided that indudes means for positioning one or more solid 
bjbulars within the wellbore, means for positioning one or more perforated tubulars 
witiitn the wellbore each induding one or mors radial openings, the perforated tubulars 
traversing the produdng subtenanean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore. means for radially 
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expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, means for fluidldy coupling the solid tutHjIars with the 
casing, means for fluidiciy coupling the perforated tubulars with the solid tubulars, 
nneans for fiuididy isolating the producing subt^nean zone from at least one other 
5 subtenanean zone within the wellbore, and means for fiuididy coupling at least one of 
the perforated tubulars with the producing subtenranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly positioned within a wellbore that traverses a 

10 subtenranean formation and includes a perforated wellbore casing, including: one or 
nrK>re solid tubular members, each solid tubular member including one or more external 
seals, one or more perforated tubular members coupled to the solid tubular nrtembers, 
and a shoe coupled to ttie ^al isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process performed within the wellbors, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the perforated wellbore 
casing. 

According to another aspect of the present invention, a method of isolating a first 
20 subtenanean zone from a second subterranean zone in a wellbore that ihdudes a 
perforated casing that traverses the second subterranean zone, is provided that 
indudes positioning one or more solid tubulars within the v^llbore, the solid tubulars 
traversing the first subterranean zone, positbning one or more perforated tubulars 
within the wellbore each Induding one or more radial passages, the perforated tubulars 
25 traversing the second subtenanean zone, radially expanding at least one of the primary 
solid tubulars and perforated tubulars witNn the wellbore, radially expanding at least 
one of the perforated tubulars into intimate contad with the perforated casing, fiuididy 
coupling the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
30 wellbore external to the solid tubulars and perforated tubulars. 

According to another asped of the present invention, a method of extracting matertels 
from a produdng subtenanean zone In a wellbore, at toast a portion of the wellbore 
induding a casing and a perforated casing that traverses the produdng subterranean 

11 



zone, is provided that includes positioning one or more solid tubulars within the 
wellbore, positioning one or more perforated tubulars within the weltt>ore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

5 perforated tubulars within ttie wellbore, radially expanding at least one of the perforated 
tubulars Into Intimate contact with the perforated casjng, fluididy coupling the solid 
tubulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars, fluididy isolating the produdng subtenranean zone from at least one other 
subterrar^ean zone within the wellbore, and fluididy coupling at least one of the 

10 perforated tubulars with the produdng subterranean zone. 

According to ar>other asped of the present invention, a s^tem for isolating a first 
subtenranean zone from a second subterranean zor^ in a wellbore that indudes a 
perforated casing that traverses the second subten^nean zone, is provided that 

15 indudes n^ans for positioning one or more sdid tubulars within the wellbore, the solid 
tubulars traversing the first subtenranean zone, means for positioning one or more 
perforated tubulars within the wellbore each Induding one or nrns radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the sdid tubulars and perforated tubulars within the wellbore, 

20 means for radially expanding at least one of the perforated tubulars into intimate 
contad with the perforated casing, means for fluididy coupling the perforated tubulars 
and the solid tubulars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the wellbore extemal to the 
solid tubulars and perforated tubulars. 

25 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing and a perforated casing that traverses the produdng subteranean 
zone, that indudes means for positioning one or more solid tubulars within the 
30 welltore, nr^eans for positioning one or more perforated tubulars within the wellbore 
each induding one or more radial openings, the perforated tubulars traversing the 
produdng subterranean zone, means for radially e)q^ndlng at least one of the solid 
tubulars and the perforated tubulars within the wellbore, means for radially expanding 
at least one of the perforated tubulars into intimate contact with the perforated casing, 
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means for fluididy coupling the solid tubulars with the casing, means for flukJidy 
coupling the perforated tubulars with the solid tubulars, means for fluididy isolating the 
produdng subtenranean zone from at least one other subterranean zone within the 
weilbore, and means for fluididy coupling at least one of the perforated tubulars with 
5 the produdng subterranean zone. 

According to another aspect of the present invention, an apparatus is provide that 
indudes a zonal isolation assembly induding: one or more solid tubular mentf)ers, each 
solid tubular member induding one or more external seals, one or more perforated 

1 0 tubular numbers each induding radial passages coupted to the solid tubular members, 
and one or more perforated tubular liners each including one or more radial passages 
coupled to the Interior surfaces of one or more of the perforated tubular menr*)ers, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
membms and the perforate tubular members are formed by a radial expansion 

15 process perfonrod within the weilbore, and the perforated tubular liners are formed by 
a radial expansion process performed within the weilbore. 

According to another aspect of the present invention, a method of Isolating a first 
subterranean zone from a second subterranean zone in a weilbore is provided that 

20 indudes positioning one or more solid tubulars within the weilbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each Induding one or more radial passages within the weilbore, the perforated tubulars 
traversing the second subten^nean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the weilbore, fluididy coupling the perforated 

25 tubulars and the prihiary solid tubulars, preventing the passage of fluids firom the first 
subterranean zone to the second subterranean zone within the weilbore external to the 
pdnnary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the interior of one or nriore of the perforated tubulars, and radially 
exparxling and plastically defonrting the perforated tubular liners within the interior of 

30 one or more of the perforated tubulars. 

According to another aspect of the present invention, a method of extracting nrtaterials 
from a produdng subteranean zone in a vy^lbore, at least a portion of the weilbore 
induding a casing, is provided that Indudes positioning one or more solid tubulars 
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within the welibore, positioning one or nnore perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subtenranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 

5 casing, fluididy coupling the perforated tubulars with the solid tubulars, fiuktidy 
isolating the producing subten^nean zone from at least one other subtenranean zone 
within the wellbore, fluidicly coupling at least one of tt» perforate tubulars with the 
producing subtenBnean zone, positioning one or nnore perforated tubular Kners within 
the interior of one or more of the perforated tubulars, and radially expanding and 

10 plasticalty deforming the perforated tubular liners within the interior of one or more of 
the perforated tubulars. 

According to another aspect of the present Invention, a system for isolating a first 
subterrmean zone from a second subtenranean zone in a wellbore is provided that 

15 includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perfcKated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subten^nean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforate ttd>ulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of ttie perforated tubulars, and means for radially expanding 

25 and plastically deforming the perforated tubular liners within the interior of one or more 
of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
30 including a casing, is provided that includes n^ns for positioning one or nnore solid 
tubulars within the wellbore, means for positioning one or nrx>re perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subten^nean zone, means for radially expanding at least one 
of the ^id tubulars and the perforated tubulars within the wellbore, means for fluidicly 
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coupling the solid tubulars with the casing, nneans for fluididy coupling the perforated 
tubulars with the solid tubulars. means for flutdidy isolating the produdng subterranean 
zone from at least one c^er subterranean zone within the wellbore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
5 means for positioning one or mom perforated tubular liners within the interior of one or 
more of the perforated tubulars, and means for radially expanding and plasttcaRy 
deforming the perforated tubular liners within the interior of one or more of the 
perforated tubulars. 

10 According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly induding: one or n^re solid tubular members, each 
solid tubular member including pne or more external seals, two or mora perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more one-way valves for controllably fluididy coupling the perforated 

15 tubular nnembers, dnd a ^oe coupled to the zonal isolation assembly. At least one of 
the solid tubular membere and the perforated tubular members are fonned by a radial 
expansion process perfomned within the welUx>re. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone having a plurality of produdng 
zones in a wellbore is provided that indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subten-anean zone, positioning 
two or more perforated tubulars each induding one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subtenanean zone, radially 
25 expanding at least one of ttie sdid tubulars and perforated tubulars within the wellbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subtenanean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, and 
preventing fluids from passing from one of the produdng zones that has not t>een 
30 depleted to one of the producing zones that has been depleted. 

According to another aspect of the present Invention, a method ctf extracting materials 
firom a wellbore having a plurality of produdng subtenanean zones, at least a portion of 
the wellbore induding a casing, is provided that indudes positioning one or more solid 



tubulars within the weltbore, positioning two or more perforated tubulars each including 
one or more radial passages within the welltsore, the perforated tubulars traversing the 
producing subterranean zones, radially expanding at least one of the soikt tubulars and 
the perforated tubulars within the wellbore. fluidldy coupling the solid tubulars with the 

5 casing; fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
teolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore. fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, preventing fluids from passing from one of the producing 
zones that has not been depleted to one of the produdng zones that has been 

10 depleted. 

According to another asped of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone having a plurality of producing 
zones in a welibors is provided that includes means for positioning one or rmre solid 

15 tubulars within the wellbore, the solid tubuiars traversing the first subterranean zone, 
means for positioning one or mom perforated tubulars each including one or nrtore 
radial passages within the wellbore, the perforated tubulars traversing ttie second 
subterranean zone, means for radially expar>ding at least one of the solid tubulars and 
perforated tubulars within the wellbore. means for fluididy coupling the perforated 

20 tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary soBd tubulars and perforated tubulars, means for positioning one or wore 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for preverrtlrig fluids from passing frOT one of the produdng zones that has 

25 not been depleted to one of the produdng zones that has been depleted. 

According to arK)ther aspect of the present invention, a system for extracting materials 
from a plurality of produdrig subterranean zones in a wellbore, at least a portion of the 
wellbore induding a casing, is provided that ihdudes means for positioning one or 
30 more solid tubulars within the wellbore, means for positioning one or more perforated 
tubulars eadi irK^iuding one or more radial passages within the wellbore. the perforated 
tubulars traversing the produdng subterranean zones, nieans for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, means 
for fluididy coupling the sdld tubulars with the casing, means for fluididy coupling the 



16 



perforated tubutars with Vhe solid tubulars. means for fluidicly isolating the producing 
subtenranean zone from at least one other subterranean zone within the wellbore, 
nneans for fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone, mear>s for positioning one or rmre perforated tubular liners within 
5 the interior of one or more of the perforated tubulars, and means for preventing fluids 
from passing frorh one of the produdng zones that has not been depleted to one of the 
prcKludng zones that t^s been depleted. 

According to another aspect of the present invention, an apparatus for extracting 
10 geothemnal energy from a subterranean fonination containing a source of geothemnal 
energy is provided that includes a zonal isolation assembly positioned within the 
subterranean fomiatlon including: one or mm solid tubular members, each solid 
tubular member including one or nrore extemal seals, one or more perforated tubular 
members each including radial passages coupled to the solid tubular numbers, and 
15 one or more perforated tubular liners each including one or more radial passages 
coupled to the interior surfaces of one or nrore of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembty. At least one of the solid tubular 
n^embers and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore. 

20 

According to another aspect of the present invwtion. a method of isolating a flrst 
subterranean zone frorti a second subten^nean zone induding a source of geothermal 
energy In a wellbore is provided that indudes positiorang one or ntore solid tubulars 
within the wellbore, the solid tubulars traversing the flrst subtenranean zone, positioning 

25 one or nrK>re perforated tubulars each induding one or nxm radial passages within the 
wellbore. the peifcrated tubulars traversing the second subterranean zone, radially 
e)q3anding at least one of 'the solid tubulars and perforated tubulars within the wdibore. 
flutdidy coupling the perforated tubulars and the primary sdid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 

30 within the wettt)ore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within Uie interior of or^ or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
tubular lir^ers within the interior of one or more of the perforated tubulars. 
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Acoording to another aspect of the present invention, a method of extracting 
geothermial energfy from a subterranean geothermat zone in a wellbore, at least a 
portion of the wellbore including a casing, is provide that indudes positioning one or 
more solid tubulars within the wellbore, positioning one or more perforated tubuiars 

5 each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the subten^nean geothenmai zone, radially expanding at least one of the 
solid tubulars and the perforated tubulars within the wellbore, fluididy coupling the solid 
tubuiars with the casing, fluididy coupling the perforated tubulars with the solid 
tiA>ulars, fluididy isolating the subtenwean geothennal zone from at least one other 

10 subterranean zone vydthin the v^lbore, and fluididy coupling at least one of the 
perforated tubulars with the subterranean geothennal zone. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second geothennal subtenanean zone in a wellbore is 

15 provided that indudes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each induding one or more radial 
passages within the weHbore, the perforated tubulars traversing the second geothennal 
subterrartean zone, means for radially expanding at least one of the solid tubuiars and 

20 perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids fl^m the 
first subterranean zone to the second geothermal subtenanean zone within the 
wellbore external to the prinrtary solid tubuiars and perforated tubulars. 

25 According to another aspect of the present invention, a system for extracting 
geothermal energy from a subterranean geothermal zone in a wellbore, at least a 
portion of the wellbore induding a casing, is provided VhB\ indudes mearts for 
positioning one or more solid tubulars within the wellbore, means for positioning one or 
more perforated tubuiars eadi induding or^e or more radial passages witfiln the 

30 wellbore, the perforated tubulars traversing the subterranean geothermal zor^, means 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
vrithin the wellbore, means for fluididy coupling the solid tubulars with the casing, 
means for fluididy coupling the perforated tubulars with the sdid tubulars, means for 
fluididy isolating the subterranean geothennal zone from at least one other 



18 



subterranean zone within the wellbore. and means for fluididy coupling at least one of 
the perforated tutHJiars with the subterranean geothermal zone. 

According to another aspect of the present invention, an apparatus is provided that 
5 Includes a zonal isolation assembly induding: one ormore solid tubular memt>ers. eac*i 
solid tubular member including one or nrore external seals, one or wore perforated 
tubular members each including one or more radial passages coupled to the solid 
tubular members, arid a shoe coupled to the zonal Isolation assembly. At least one of 
the solid tubular nrtembers and the perforated tubular members are formed by a radial 
10 expansion process perfbmrted within the wellbore, and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
15 subterranean zone from a second subtenranean zone in a wellbore Is provided that 
Includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore each induding one or more radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at iieast one of the primary 
20 solid tubulars and perforated tubulars within the wellbore, fluididy coupling the 
perforated tubulars and the solid tubulars, preventing the passage of fluids from the 
first subtenranean zone to the second subterranean zone within the wellbore external to 
the sdW tubulars and perforated tubulars, and deaning materials from the radial 
passages of at least one of the perfbrated tubulars by further radial expansion of the 
25 perforated tubulars within the wellbore. 

According to another aspect of the present invention, a method of extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided ttat indudes positioning one or more solid tubulars 
30 within the wellbore, positioning one or more pwforated tubulars within the wellbore 
each induding one or more radial passages, the perforated tubulars traversing the 
produdng subten^nean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluldfcly 



19 



isolating the producing subtenanean zone from at least one other subterranean zone 
within the wellbore, fluldidy coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or more of the perforated tubulars, aru] cleaning materials from 
S the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the welltxHe. 

According to another aspect of the present invention, a system for Isolating a first 
subterranean zone from a second subten^nean zone in a wellbore is provided that 

10 includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the ftrst subtenranean zone, means for positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

15 means for ftuididy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemal to the solid tubulars and prorated 
tubulars, and means for cleaning materials from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perftKated tubulars within the 

20 wellbore. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subtenranean zone in a weHbore, at least a portion of the wellbore 
including a casing,, is provided that includes means for positioning one or more solid 

25 tubulars within the wellbore, means for positioning one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluldidy 
coupling the solid tubulars with the casing, mearts for fluldidy coupling the perforated 

30 tubulars with the solid tubulars. means for fluldidy isolathg the produdng subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluldidy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
and nrteans for deaning materials from the radial passages of at least one of the 
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perforated tubulars by further radial expansbn of the perforated tubulars within the 
wellbore. 

Brief Description of the Drawings 

FIG. 1 is a fragmentary crdss-secGonat view illustrating the isolation of subten^nean 
5 zones. 

Fig. 2a is a crc^ sectional illustration of the placement of an Illustrative embodiment of 
a system for isolating subterranean zones within a borehole. 

10 Fig. 2b is a cross sectional illustration of the system of Fig. 2a during the injection of a 
fluidic material into the tubular support member. 

Fig. 2c is a cross sectional Illustration of the system of Fig. 2b while pulling the tubular 
expansion cone out of the wellbore. 

15 

Fig. 2d is a cross secfiohal iHustratton of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. 

Fig. 3 is a cross sectional illustration of an illustrative embodiment of the expandable 
20 tubular members of the system of Fig. 2a. 

Fig. 4 is a flow chart illustration of an illustrative embodiment of a method for 
manufe<^ring the expandable tubular member of Fig. 3. 

25 Fig. 5a is a aoss sectional illustration of an illustrative embodinient of the upsetting of 
the ends of a tubular memb^. 

Fig. 5b is a cross sectional illusbBtion of the expandable tubular memt>er of Fig. 5a 
aflOT radially expanding and plastically defomiing the ends of the expandable tubular 
30 memt>er. 

Fig. 5c is a cnoss sectional illustration of the expandable tubular memt)er of Fig. 5b 
after fomrting ttireaded connections on tiie ends of the exparidable tubular member. 
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Fig. 5d is a cross sectional illustration of the expandable tubular member of Fig. 5c 
after coupling sealing members to the exterior surface of the intermediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 Is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

Rg. 7 is a cross-sectional illistration of an exemplary enDbodinnent of a tubular 
expansion cone. 

10 

Fig. 8 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for Isolating subterranean zones of Rg. 1 . 

Fig. 9 is a fragmentary cross secUonat illustration of an embodiment of a method for 
15 lining one of the perforated tubular members of the system for isolating subterranean 
zones of Frg. 1 with a solid tubular Hhei". 

Fig. 10 is a fragnDentary cross secHonal illustration of an embodiment of a method for 
sealing one of the p^forated tubular members of the system for isolating subterranean 
20 zones of Rg. 1 with a hardenable fluidic sealing nfiaterial. 

Fig. 11 is a fragn^tary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subten^iean zones of Rg. 1 with the surrounding subterranean formation. 

25 

Fig. 12 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 with a surrounding perforated wellbore casing. 

30 Rg. 13 is a fragmentary cross sectional Illustration of an embodinront of a method for 
lining one of the perforated tubular mOTit)ers of the system for Isolating subterranean 
zones of Fig. 1 with aTK)ther perforated tubular memt)er. 
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Fig. 14 is a fragmentary cross sectioruil illustration of an alternative emt>odlment of the 
system for isolating subterranean zones of Rg. 1 that Indudes a one-way valve for 
preventing flow from a producing zone Into a depleted zone. ' 

5 Fig. 15 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for teolating subterranean »nes of Fig. 1 in which the system is used to extract 
geothemial energy from a subterranean geothermal zone. 

Detailed Description of the Illustrative Embodiments 

10 An apparatus and method for isolating one or more subterranean zones from one or 
more other subterranean zones is provided. The apparatus aruj method pennits a 
producing zone to be isolated from a nonprodudng zone u^ing a combination of solid 
and slotted tubulars. In the production mode, the teachings of the present disclosure 
may be used in combination with conventional, v*rell known, production completion 

15 equipment and methods using a series of pad^ers, solid tubing, perforated tubing, and 
sliding sleeves, whidi will be inserted into the disclosed apparatus to permit ttie 
commingling and/or isolation of the subterranean zones from each other. 

Refening to Fig. 1, a wellbore 105 including a casing liO are positioned in a 
20 subterranean fomiation 115. The subterranean fonmation 115 includes a number of 
productive and non-prcxluctive zones] including a water zone 120 and a targeted oil 
sand zone 125. During exploration of the subterranean fonmation 115. the weitoore 
105 may be extended in a well known manner to traverse the various productive and 
non-productive zones, indudir^g the water zone 120 and the tergeted oil sand zone 
25 125, 

In a preferred embodiment, in order td fluididy isolate the water zone 120 from the 
tergeted oil sand zone 125. an apparatus 130 is provide that indudes one or more 
sedtons of soiki casing 135, one or more external seals 140. one or more sections of 
30 perforated casing 145, one or more intermediate sections of solid casing 150, and a 
soOd shoe 155. In several exemplary embodimente, the perforated casing 145 indudes 
one or more radial passages. 
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The solid casing 135 provides a fluid cx)nduit that transmits fluids and other materials 
from one end of the solid casing 135 to the other end of the solid casing 135. The solid 
casing 135 may connprise any nunnt>er of conventional commercially available sections 
of solid tubular casing such as, for example, oilfield tubulars fabricated from chromium 
5 steel or fil>erglass. In a preferred embodiment, the solid casing 135 comprises oilfield 
tubulars available from various foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional oomnr^rdally 
10 availabie processes such as, for example, welding, slotted and expandable connedors, 
or expandable solid ccMinectors. In a prefen^ embodiment, the solid casing 135 is 
coupled to the casing 1 10 by using expandable solid connectors. The solid casing 135 
may comprise a plurality of such solid casing 1 35. 

15 The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The sdid casing 1 35 may be coupled to the perforated casing 145 using any number of 
conventional commercially available processes such as, for example, welding, or 
sicrtted and expandable connectors, in a preferred embodiment, the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

In a preferred embodiment, the casing 135 includes one more valve members 160 for 
controlling the flow of fluids and other materials within the interior region of the pasing 
135. In an alternative emtx)diment, during the production nrKxle of operation, an 
intemal tutnilar string with various arrangements of packers, perforated tubing, sliding 
25 sleeves, and valves may be employed within the apparatus to provide various options 
for commingling artd isolatirig subterranean zones from each other while providing a 
fluid path to the surface. 

In a particuldrfy preferred embodinnent, the casir>g 135 Is placed into ttie wellbore 105 
30 by expanding the casing 135 in the radial direction into intimate contact witti the interior 
walls of the wellbore 105. The casing 135 may be expanded in the radial direction 
using any numt>er of conventional commercially available methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 between the solid casings 135 and 150 and the wellbore 105. The seals 
140 may cc^prise any number of conventtonai commerdally available sealing 
materials suitable for sealing a casing in a wellbore such as. for example, lead, rubber 

5 or epoxy. In a prefened embodiment, the seats 140 comprise Stratalok epoxy material 
available from Halliburton Energy Sen/ices. The perforated casing 145 permits fluids 
and other materials to pass into and out of the Interior of the perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subten^nean zone within a subterranean fom^tion. The perforated 

10 casing 145 may comprise any number of conventional commercially available sections 
of slotted tubular casing. In a preferred emtxxliment, the perforated casing 145 
comprises expandable slotted tubular casing available from Petrollne in Aberdeen, 
Scotland. In a particularly preferred embodiment, the perforated casing 145 comprises 
expandable slotted sandscreen tubular casing available from Petroline in Aberdeen, 

15 Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commercially available processes such as, for example, welding, or 
20 slotted or solid exparKlable connectors. In a preferred embodiment, the perforated 
casing 145 is coupled to the solid casing 135 by e)q>andable solid connectors. 

The perforated casing 145 is preferably coupled to one or more intenmediate solid 
casings 150. The perfor^ated casing 145 may be coupled to the Intermediate solid 
25 casing 150 using any number of conventional oomnwcially available processes such 
as, for example, welding or expandable solid or slotted connectors. In a preferred 
ennbodin^nt, the perforated casing 145 is coupled to the intennedlate solid casing 150 
by expandat>le solid connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 usir^ any numt>er of 
conventional commercially available processes such as, for example, welding or 
expandable solid or slotted connectors. In a preferred embodiment, the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 
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In an alternative embodinrtent the shoe 155 is coupled directly to the last one of the 
intermediate solid casings 1 50. 

5 In a prefenrad embodiment the perforated casings 145 are positioned within the 
wellbore 105 by expanding the perforated casings 145 in a radial direction into intimate 
contact with the interior walls of the wellbore 105* The perforated casings 145 may be 
expanded in a radial direction using any number of conventional commerdaliy available 
processes. 

10 

The intermediate solid casing 150 permits fluids and other materials to pass between 
ad}acent perforated casings 145. The intermediate solid casing 150 may comprise 
any number of conventional commercially available sections of solid tubular casing 
such aSp for example, oilfield tubulars fabricated from chromium steel or fiberglass. In 
15 a preferred embodiment, the intermediate solid casing 150 comprises oilfield tubulars 
available from foreign and domestic steel mills. 

The intermediate solid casing 150 preferably coupled to one or more sec^s of the 
perforated casing 145. The intemiediate solid casing 150 may be coupied to the 
20 perforated casing 145 using any number of conventional commercially available 
processes such as, for example, welding, or solid or slotted exparxlable connectors. In 
a prefenred embodiment, the intemrtediate solid casing 150 is coupied to the (^rforated 
casing 145 by expandable solid connectors. The intermediate solid casing 150 may 
comprise a plurality of such intermediate solid casing 150. 

25 

In a preferred OT^KxJiment, the each intenmediate solid casing 150 includes one more 
• valve members 170 for controlling the flow pf fluids and other nnaterials within the 
interior region of the intermediate casing 150. In an attemative embodiment, as will be 
recognized by persons having ordinary skill in the art and the beriefit of the present 
30 disclosure, during the production mode of operation, an intenf>al tubular string with 
various an^ngements of packers, perforated tubing, sliding sleeves, and valves may be 
employed within the apparatus to provMe various options for conrvningling and isolating 
subterranean zones from each other while providing a fluid path to the surges. 
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In a particulariy preferred embodiment, the mtermediate casing 150 is placed into the 
welltKffe 105 by expanding the Intenmediate casing 150 in the radial direction into 
intimate contact with the interior walls of the wellbore 105. The intermediate casing 
150 may be expanded in the radial direction using any number of conventional 
5 commsrcially availat>i6 methods. 

In an alternative embodiment, one or more of the intemnediate solid casings 150 may 
be omitted, fn an alternative prefemed embodiment, one or nrare of the perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 150. The shoe 
150 may comprise any number of conventional commercially available shoes suitable 
for use in a wellbore such as, for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a prefened embodiment, the shoe 155 is seleii^ted 
to provide sufficient strength in compression and tension to permit the use of high 
capacity production and exploration tools. 

20 In a partlcularty prefen^d embodiment, the apparatus 130 includes a plurality of solid 
casings 135. a plurality of seate 140*. a plurality of perforated casings 145. a plurality of 
intemnediate solid casings 150. and a shoe 155. More generally, the apparatus 130 
may comprise one or more solid casings 135, each with one or more valve members 
160, n perforated casings 145, n-1 intemiediate solid casings 150, each with one or 

25 more vah^ members 170, and a shoe 155. 

During operation of the apparatus 130. oil and gas may be controllably produced from 
the targeted oil sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the solid casing 135. The use of 
30 intenmediate solid casings 150 with valve members 170 permits isolated sections of the 
zone 125 to be selectively isolated for production. The seals 140 penmit the zone 125 
to be fluidicly isolated from the zone 120. The seals 140 further permits isoiated 
sections of the zone 125 to be fluididy isolated from each other. In this manner, the 
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apparatus 130 permits unwanted and/or non-producttve subten^nean zones to be 
fluldidy isolated. 

In an aitemative emtxxliment, as will be recognized by persons having ordinary skill in 
5 the art and also having the benefit of the present disclosure, during the production 
mode of operatic, an internal tubular string with various arrangements of packers, 
perforated tut>ing. sliding sleeves, and valves may be employed within the apparatus to 
provide vartous options for commingling and isolating subterranean zones from each 
other while provkling a fluid path to the sur^Kie. 

10 

In several aitemative embodinnents, the soiki casing 135, the perforated casings 145, 
the intemnediate sections of solid casing 150, and/or the solkl shoe 155 are radially 
e)q>anded and plastically deformed within the wellbore 105 in a conventkmal manner 
and/or using one or more of the methods and apparatus disclosed in one or more of 

15 the following: (1) U.S. patent appticatton serial no. 09/454,139, attorney docket no. 
25791.03.02, filed on 12/3/11999, (2) U.S. patent application serial no. 09/510.913, 
attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent applteation serial 
no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. paterit 
application serial no. 09/440,338, attorney docket no. 25791.9.02, filed on 11/15/1999, 

20 (5) U,S. patent application serial no. 09^23,460, attOTiey docket no. 25791 . 1 1 .02, filed 
on 3/10/2000, (6) U.S. patent applteation serial no. 09/512,895, attorney docket no. 
25791.12.02, filed on 2/24/2000, (7) U.S. patent applfcatfon serial no. 09/511,941, 
attorney docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial 
no. 09/588,946, attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent 

25 applteation serial no. 09/559,122. attomey docket no. 25791.23.02, filed on 4/26/2000, 
(10) PCT patmt application serial no. PCT/USOO/18635, attomey docket no. 
25791.25.02, filed on 7/9/2000, (11) U.S. provisional patent application serial no. 
60/162,671. attomey docket no. 25791.27, filed on 11/1/1999, (12) U.S. provisional 
patent application serial no. 60/154,047, attorney docket no. 25791.29, filed on 

30 9/16/1999, (13) U.S. provisk>nal patent applkation serial no. 60/159,082, attomey 
docket no. 25791.34, filed on 10/12/1999, (14) U.S. provisional patent application serial 
no. 60/159,039, attomey docket no. 25791.36, filed on 10/12/1999, (15) U.S. 
provisional patent application serial no. 60/159,033, attomey docket no. 25791.37. filed 
on 10/12/1999^ (16) U.S. provisional patent application serial no. 60/212,359, attomey 
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docket no. 25791.38, fildd on 6/19/2000, (17) U.S. provisional patent application serial 
no. 60/165.228. attorney docket no. 25791.39, filed on 11/12/1999. (18) U.S. 
provlsionai patent appllcatton serial no. 60/221,443. attorney docket no. 25791.45. filed 
on 7/28/2000, (19) U.S. provisiondl patent applicatk}n serial no. 60/221,645, attorney 
5 docket no. 25791.46, filed on 7/28/2000. (20) U.S. provisional patent application serial 
no. 60/233,638, attorney docket no. 25791.47, filed on 9/18/2000. (21) U.S. provisional 
patent application serial no. 60/237.334, attorney docket no. 25791.48, filed on 
10/2/2000. (22) U.S. provisional patent application serial no. 60/270,007, attorney 
docket no. 25791.50. filed on 2/20/2001; (23) U.S. provisional patent appik:atk>n serial 

10 . no. 60/262.434. attorney docket no. 25791.51, filed on 1/17/2001; (24) U.S. provisional 
patent application serial no. 60/259.486, attorney docket no. 25791.52, filed on 
1/3/2001; (25) U.S. proviskmal patent applfeation serial no. 60/303,740. attorney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provisional patent applicatton serial no. 
60/313.453, attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. provisional 

15 patent application serial no. 60/317,985, attorney docket no. 25791.67, filed on 
9/6/2001; (28) U.S. provisional patent applicatton serial no. 60/316.386, attorney docket 
no. 25791.67.02. fifed on 9/10/2001; and (29) U.S. utility patent appUcation serial no. 
09/969,922, attorney docket no. 25791.69. filed on 10^2001, the disclosures of wlilch 
are incorporated herein by reference. In an exemplary emtxxliment, the radial 

20 ctearances between the radially expanded solid casings 135, perforated casings 145, 
intenmediate sections of solid casing 150. and/or the solid, shoe 155 and the wellbore 
105 are eliminated thereby eliminating the annulus between the soikl casings, the 
perforated casings 145, the intermediate sections of solid casing 150, and/or the solid 
shoe 155 and the wellbore 105. In this manner, the optional need for filling the annulus 

25 with a filler material such as. for example, gravel, may be eliminated. 

Refening to Figs. 2a-2d, an illustrative embodiment of a system 2(X) for isolating 
subterranean formattons includes a tubular support member 202 that defines a 
passage 202a. A tubular expansion cone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support member 202. In an exemplary embodinrtent, the 
tubular expansion cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A pre-expanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
furttier includes an unexpended intermediate portion 206c, another pre^xpanded end 
5 206d, and a sealing member 206e coupled to the exterior surface of Vt\e unexpended 
intermediate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre^xpanded ends, 206a and 206d, of the first expandable tubular member 206 
are greater than the inside and outside diameters of the unexpended intermediate 
portk)n 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 
10 the ffa^t expandable tubular member 206 by a conventional threaded conriection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pr&^xpanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 

15 210 is coupled to an end 212a of a slotted tubular memt^ 212 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214a of a second 
expandabte tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular nrornber 214 
further includes an unexpended intermediate portion 214c, another pre-expanded end 

20 214d, and a sealing nmnber 214e coupled to the exterior surface of the unexpended 
intemiediate portion. In an exemplary embodiment the inside and outside diameters of 
the pre-expanded ends, 214a and 214d, of the second expandable tubular member 
214 are greater than the inside and outside diameters of the unexpended Intemiediate 
portion 214c 

25 

An end 216a of a slotted tubular member 216 that defir>es a passage 216b is coupled 
to the other pre-expanded end 214d of the second expandable tubular member 214 by 
a conventional threaded connection. Another end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slotted tubular member 218 that defines a passage 
30 218b by a conventkDnal threaded connection. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passage 220b is coupled to the other 
end 218c of the slotted hjbular member 218. The third expandable tubular member 
220 further Includes an unexpended intennediate portion 220c, another pre-expanded 
220d, and a sealing member 220e coupled to the exterior surfeice of ihe 
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unexpended intenmediate portion. In an exemplary embodiment, the Inside and outside 
dimeters of the pre-expanded ends, 220a and 220d, of the third expandable tubular 
member 220 are greater than the inside and putside diameters of tr^ unexpended 
intermediate portion 220c, 

5 

An end 222a of a tubular member 222 is threadabty coupled to the end 30d of the third 
expandable tubular member 220; 

In an exemplary embodiment; the inside and outside diameters of the pre-expanded 
10 ends, 206a, 206d, 214a. 214d, 220a and 220d, of the expandable tubular members, 
206, 214, and 220. and the slotted tubular members 210. 212. 216, and 218, are 
substantially equal, in several exemplary embodiments, the sealing members, 206e, 
21 4e, and 220e, of the expandable tubular menribers, 206, 214, and 220, respectively, 
further Include anchoring elements for engaging the wellbore casing 104, In several 
15 exemplary embodiments, the slotted tubular members, 210, 212, 216, and 218, are 
conventional slotted tubular members having threaded end connections suitable for 
use rn an oil or gas well, ah underground pipeline, or as a stojctural support. In several 
alternative embodiments, the slotted tubular members, 210, 212, 216, and 218 are 
conventional slotted tubular members for recovering or introducing fiuidlc materials 
20 such as, for example, oil, gas and/or water from or into a subterranean formation. 

In an exemplary embodiment, as illustrated in Fig. 2a. the system 200 is initially 
positioned in a borehole 224 formed in a subterranean formation 226 that includes a 
water zone 226a afKl a targetpd oil sand zone 226b. The borehole 224 may be 

25 positioned in any orientation from vertical to horizontal. In an exemplary embodiment, 
the upper end of the tubular support menrtber 202 may be supported In a conventional 
manner using* for example, a slip joint, or ^uivalent device in order to penrwt upward 
movertient of the tubular support member and tubular expansion cone 204 relative to 
one or more of the expandable tubular members, 206, 214, and 220, and tubular 

30 members, 210, 212. 216, and 218. 

In an exemplary emixxliment. as Illustrated in Rg, 2b, a flutdic material 228 is then 
injected into the system 200, through the passages, 202a and 204a, of the tububr 
support member 202 and tubular expansion cone 204. respectively. 
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In an exenrplary embodiment, as illustrated in Fig. 2c, the continued injection of the 
fluidic material 228 through the passages, 202a and 204a, of the tubular support 
member 202 and the tubular expansion cone 204, respectively, pressurizes the 
5 passage 18b of the shoe 18 below the tubular expanston cone hereby radially 
expanding and piasttcally defonning the expandable tubular mernber 206 off of the 
tapered external surface 204b of the tubular expansion cone 204. In particular, the 
intermediate non pre-expanded portion 206c of the expandable tubular member 206 is 
radially expanded and plastically deformed off of the tapered external surface 204b of 

10 the tubular expansion cone 204. As a result, the sealing nrwmber 206e engages the 
interior surface of the wellbore casing 104. Consequently, the radially expanded 
intennediate portion 206c of the expandable tubular member 206 is thereby coupled to 
the wellbore casing 104. In an exemplary embodiment, the radially expanded 
intermediate portion 206c of the expandable tubular member 206 is also thereby 

15 anchored to the weiltK)re casing 104. 

In an exemplary embodiment, as illustrated in Fig. 2d, after the expandable tubular 
menrtber 206 has been ptasttcaily deformed and radially expanded off of the tapered 
external surface 204b of the tubular expansion cone 204, the tubular expansion cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202. As a result, the second and third expandable tubular memteirs, 214 and 
220. are radially expanded and plastically deformed off of the tepered external surface 
204b of the tubular expansion cone 204. In particular, the intennediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 expanded and plastically defonrod off of the tapered extemal surface 204b of the 
tubular expanston cone 204. As a result, the sealing member 214e engages the 
interior surface of the wellbore 224. Consequently, the radially expanded intermediate 
portion 214c of the second expandable tubular member 214 is thereby coupled to the 
weHbore 224. In an exemplary embodiment, the radially expanded intenmediate portion 

30 214c of the second expandable tubular member 214 is also thereby arxdiored to the 
wellbore 104. Furthemiore. the continued application of the upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagwient with the pre-expanded end 220a of the third expandable tubular member 
220. Rnally, the continued application of the upward fonse to the tubular member 202 
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will then radially expand and plastically defonm the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the intenmediate noh pre-e)^nded portion 220c of the third expandable 
tubular nnember 220 is radially expanded and plastically defomned off of the tapered 
5 external surface 204b of the tubular expansion cone 204. As a result, the sealing 
number 220e engages the interior surface of the wetlbore 224. Consequently, the 
radially expanded intemnediate jpottion 220c of the third expandable tubular member 
220 is thereby coupled to the wellbore 224. In an exemplary embodiment the radially 
expanded intermediate portbn 220c of ttie third expandable tubular member 220 is 
10 also thereby anchored to the wellbore 224. As a result, the water zone 2263 and 
fluididy teolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastic defonmation of the third expandable 
tubular member 220, the tubular support memt)er 202 and the tubular expansion cone 
15 204 are removed from the wellbore 224. 

Thus, during the operation of the system 10, the intemiediate non pre-expanded 
portk^, 206c, 214c, and 220c, of the expandable tubular members, 206, 214, and 
220, respectively, are radially expanded and piasticaliy deformed by the upward 

20 displacement of the tubular expansion cone 204. As a result, the sealing members, 
206e, 214e, and 220e, are displaced in the radial directipn Into engagement wKh the 
wellbore 224 thereby coupling the shoe 208, the expandable tubular member 206, the 
slotted tubular members, 210 and 212. the expandable tubular member 214, the slotted 
tubular members, 216 and 218, and the expandable tubular member 220 to the 

25 wellbore. Furthenmore, as a result, the connections bebraen the expandable tubular 
members, 206, 214, and 220, the shoe 208, and the slotted tubular members. 210, 
212. 216, and 218, do not have to be expandable connexions thereby providing 
significant cost savings. In addition, the inside diameters of the expandable tubular 
rhembers, 206, 214, and 220, and the slotted tubular members. 210, 212, 216, and 

30 218, after the radial expansion process, are substantially equal. In this manner, 
additional conventional tools and other conventional equipment may be easHy 
positioned within, and moved through, the expandable and slotted tubular members. In 
several alternative embodiments, the conventional tools and equipment indude 
conventional vaMng and other conventional flow control devices for controlling the flow 
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of fluidic materials within and between the expandable tubular menr^rs, 206. 214, and 
2^. and the slotted tubular members. 210, 212, 216, and 21 8. 

Furthemiore, in the system 200, the slotted tubular nDembers 210, 212, 216. and 218 
5 are interieaved annong the expandable tubular nrtembers. 206, 214, and 220. As a 
result, because only the intermediate non pre-expanded portions, 206c, 214c, and 
220c of the expandable tubular nrtembers, 206, 214, and 220. respectivety, are radially 
expanded and plastically defomned, the slotted tubular ntembers, 210, 212, 216, and 
218 can be ccmventional slotted tubular members thereby significantly reducing the 

10 cost and complexity of the system 10. l\ioreover, because only the intennediate non 
pre-expanded portions, 206c, 214c, and 220c, of the expandable tubular members, 
206, 214, and 220, respecttvely, are radially expanded and plastically defonned, the 
number and length of the interleaved slotted tubular members, 210, 212, 216, and 218 
can be much greater than the number and length of the expandable tubular members. 

15 in an exemplary embodiment, the total length of the intermediate non pre-expanded 
portions, 206c, 214c, and 220c, of the expandable tubular members, 206, 214, and 
220. is approximately 200 feet, and the total length of the slotted tubular members, 
210, 212, 216, and 218, is approximately 3800 feet Consequently, in an exemplary 
embodinrant, a system 200 having a total length of approximately 4000 feet is coupled 

20 to the weHbore 224 by radially expanding and plastically defonning a total length of only 
approximately 200 feet 

Furthennore, the sealing members 206e, 214e, and 220e, of the expandable tubular 
members, 206, 214, and 220, respectively, are used.to couple the expandable tubular 
25 members and the slotted tubular members, 210, 212, 216, and 218 to the weltbore 224, 
the radial gap between the slotted tubular members, the expandable tubular members, 
and the wellbore 224 may be large enough to effectively eliminate the possibility of 
dantage to the expandable tubular members and slotted tubular members during the 
placement of the system 200 within the weilbore. 

30 

In an exemplary embodiment the pre-expanded ends, 206a, 206d, 214a, 214d, 220a, 
and 220d, of the expandable tubular ntembers, 206, 214, and 220, respectively, and 
the stotted tubular members, 210. 212, 216, and 218, have outside diameters and wall 
thicknesses of 6.375 Inches and 0.350 inc^, respectively; prior to the radial 

34 



expansion, the intermediate non pre-expandal portions, 206c 214c, and 220c, of the 
expandable tubular members, 206. 214. and 220, respectively, have outside diameters 
of 7.625 Inches; the slotted tubular members, 210. 212, 216, and 218, have inside 
diameters of 7.675 inches; after the radial expansion, the inside diametm of the 
5 intenmedlate portions, 206c 214c and 220c of the expandable tubular members, 206, 
214, and 220, are ^ual to 7.675 inches; and the wellbore 224 has an inside diameter 
of 8.755 inches. 

In an exemplary embodiment the pre-expanded ends, 206a. 206d, 214a. 214d, 220a, 
10 and 220d, of the expandable tubular members, 206. 214, and 220, respecUvety, and 
the slotted tubular menibers. 210, 212, 216, and 218, have outside diameters and wall 
thicknesses of 4.500 inches and 0.250 inches, respectively; prior to the radial 
expansion, the Intemriediate non pre-expanded portions, 206c 214c, and 220c, of the 
expandable tubular members, 206. 214, and 220, respectively, have outside diameters 
15 of 4.000 inches; the slotted tubular members, 210, 212, 216, and 218, have inside 
diameters of 4.000 inches; after the radial expansion, the Inside diameters of the 
IntemDedlate portions, 206c, 214c and 220c of the expandable tubular members. 206, 
214, and 220, are equal to 4.000 inches; and the wellbore 224 has an inside diameter 
of 4.892 inches. 

20 

In an exemplary enrrt>odiment. the system 200 is used to inject or extract fluidic 
materials such as, for example, oil, gas, and/or water Into or from the subterranean 
fomnation 226b. 

25 Referring now to Fig. 3, an exemplary embodiment of an expandable tubular member 
300 will now be described. The tubular member 300 defines an interior region 300a 
and includes a first end 300b including a first threaded connection 300ba, a first, 
tapered portion 300c, an intermediate portion 300d, a second tapered portion 300e, 
and a seawid end 300f induding a second threaded connection 300fa. The tubular 

30 member 300 further preferably Includes an Intemnediate sealing member 300g that is 
coupled to the exterior surface of the intermediate portion 300d. 

In an exemplary embodiment, the tubular member 3(X) has a substantially annular 
cross section. The tubular member 300 may be fabricated from any number of 
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conventtonal commerdally available materials such as, for example, Oilfield Country 
Tubular Goods (OGTG), 13 chromium steel tubfng/casirtg, or L83. J55, or P110 API 
casing. 

5 in an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantially drcutar cross section. Furthenmore, in an exemplary embodiment, the 
interior region 300a of the tubular nnember includes a first inside diameter Di, an 
intermediate inside diameter Oint, and a second inside diameter Ds. in an exemplary 
embodiment, the first and second inside diameters, Di and Dj, are substantially equal. 
10 In an exemplary embodiment, the first and second Inside diameters, Di and D2, are 
greater than the intermediate inside diameter Dusfr. 

The first end 300b of the tubular member 300 is coupled to ttie intermediate portion 
300d by the first tapered portion 300c, and the second end 300f of the tubular member 

15 is coupled to the Intermediate portion by the second tepered portion 300e. In an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f, of the tubular member 300 is greater than the outside diameter of ttie 
tntemiediate portion 300d of the tubular member. The first and second ends, 300b and 
300f, of the tubular member 300 include wall thicknesses, ti and tz, respectiveiy. In an 

20 exemplary embodiment, the outside diameter erf the Intermediate portion SOOd of the 
hjbular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends, 300a and 300f. The intermediate portion 300d of the hjbular 
member 300 includes a wall thickness 

25 In an exemplary embodiment, the wall thicknesses ti and t2 are substantially equal in 
order to provkJe substantially equal burst strength for the first and second ends. 300a 
and 300f, of the tubular member 300. In an exemplary embodiment, the wall 
thteknesses, t, and t2, are both greater than the wall thtekness im in order to optimally 
match the burst strength of the first and second ends, 300a and 300f, of the tubular 

30 member 300 with the Intermediate portion 300d of the tubular member 300. 

In an exemplary embodinr>ent, the first and second tapered portions, 300c and 300e, 
are inclined at an angle, a, relative to the tongitudinal direction ranging from about 0 to 
30 degrees in order to optimally fadlitete the radial expanskxi of the tubular member 
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300. In an exemplary embodiment, the first and second tapered portions, 300c and 
300e, provide a smooth transition t>etween the first and second ends, 300a and 300f. 
and the intermediate portion 300d, of the tubular member 300 in order to minimize 
stress concentrations. 

5 

The intermediate sealing member 300g is coupled to the outer surface of the 
intermediate portion 300d of the tubular member 300. In an exemplary embodiment, 
the Intermediate sealing member 300g seals the interface between the intemnediate 
portion 300d of the tubular member 300 and the interior surfece of a wellbore casing 

ia 305, or other preexisting sbucture. after the radial expansion and plastic deformation of 
the intermediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intermediate sealing member 300g has a substantially annular cross 
section. In an exemplary embodiment the outside diameter of the intemnediate sealing 
member 300g rs selected to be less than the outside diameters of the first and second 

15 ends, 300a and 300f, of the tubular member 300 in order to optimally protect the 
intermediate sealing member 3(X)g during placement of the tubular member 300 within 
the wellbore casings 305. The intermediate sealing member 300g may be fabricated 
from any number of conventional commerdalty available materials such as. for 
example, thermoset or thenmoplastic polymers. In an exemplary embodlnr^nt, the 

20 intermediate sealing member 300g is fabricated from therrnoset polymers in order to 
optimally seal the radially expanded intermediate portion 300d of the tubular member 
300 with the wellbore casing 305. In several alternative embodiments, the sealing 
ntember 300g includes one or more rigid anchors for engaging the wellbore casing 305 
to thereby anchor the radially expanded and plastically defomned intermediate portion 

25 300d of the tubular member 300 to the wellbore casing. 

Referring to Figs. 4, and 5a to 5d, in an exemplary embodiment, the tubular member 
300 is formed by a process 400 that includes the steps of: (1) upsetting both ends of a 
tubular member in step 405; (2) expanding both upset ends of the tubular number In 
30 step 410; (3) stress relieving both expanded upset er^ls of the tubular member in step 
415; (4) forming threaded connections in both expanded upset ends of the tubular 
member in step 420; and (5) putting a sealing material on the outside diameter of the 
non-expanded intermediate portion of the tubular memt>er in step 425. 
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As illustrated in FIG. 5a, in step 405, both ends, 500a and 500b, of a tubular member 
500 are upset using conventional upsetting methods. The upset ends, 500a and 500b, 
of the tubular member 500 indude the wall thicknesses tt and tj. The Intennediate 
portion 500c the tububr member 500 includes the wail thickness \m and the interior 
diameter Dwt. In an exemplary embodiment, the wall thicknesses t, and t2 are 
substantially equal in order to provide burst strength that is substantially equal along 
the entire length of the tubular member 500. In an exemplary embodiment, the wall 
thicknesses ti and t} are botti greater than the wall thickness in order to provMe 
burst strength that is substantially equal along the entire length of the tubular member 
500, and also to optimally facilitate the fonnatk)n of threaded connections in the first 
and second ends, 500a and 500b. 

As illustrated in Fig. 5b, in steps 410 and 415, both ends, 500a and 500b, of the tubular 
member 500 are radially expanded using conventional radial expansion methods, and 
then both ends, 500a and 500b, oT the tubular member are stress relieved. The 
radially expanded ends, 500a and 500b, of the tubular member 500 indude the interior 
diameters Di and D2. In an exemplary embodiment, the interior diameters Di and D2 
are substantially equal in order to provide a burst strength that is substantially equal. In 
an exemplary embodiment, the ratio of the interkyr diameters Dt and D2 to the interior 
diameter Dihrr rariges from about 100% to 120% in order to fadlltate the subsequent 
radial expansion of the tubular member 500. 

In a preferred embodiment, the relationship between the wall thk:knesses ti, t2, and ttNT 
of the tubular memb^- 5(X); the inside diameters O1, Da and Dimt of the tubular member 
500; the inside diameter D^^tm of ti^ wellbore casing, or other structure, that the 
tubular member 500 will be inserted into; and the outside diameter Doom of the 
expanston cone that will be usbd to radially expand the tubular member 500 within the 
wellbore casing is given by the foltowing expresston: 




where ti = t2; and 
Di = D2. 

By satisfying the relationship given in Equation (1), the expansion forces placed upon 
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the tubular member 500 during the subsequent radial expansion process are 
substantially equalized. More generally, the relationship given in equation (1) may be 
used to calculate the optirnal geometry for the tubular member 500 for subsequent 
radial expansion and plastic deformation of the tubular member 500 for fabricating 
5 and/or repairing a wellbore casing, a pipeline, or a stmctural support. 

As Illustrated In FIG. Sc, in step 420, conventional threaded connections, 500d and 
500e, are formed in both expanded ends, 500a and 500b, x^ ihe tubular member 500. 
In an ex^piary embodiment, the threaded connections, 500d and 500e, are provided 
10 using conventional processes for fonning pin and box type threiaded connections 
available from Atlas-Bradford. 

As illustrated in Rg. 5d, In step 425. a sealing member 500f is then applied onto the 
outside diameter of the non-expanded intermediate portion 500c of the tubular mernber 

15 500. The seaHng member 500f may be applied to the outside diameter of the non- 
expanded Intermediate portion 500c of the tubular member 500 using any number of 
conventional commerctalty available methods. In a prefened embodiment, the sealing 
member 500f applied to the outside diameter of the intenmediate portion 500c of the 
bibular member 500 using commercially available chemical arKi temperature resistent 

20 ^hesive bonding. 

In an exemplary embodiment the expandable tubuter members, 206, 214, and 220, of 
the system 200 are substentially identical to, and/or incorporate one or more of the 
teaching of, the tubular members 300 and 500. 

25 

Referring to Fig. 6, an exemplary embodiment of tubular expansion cone 600 for 
radially expanding the tubular members 206, 214, 220, 300 and 500 will now be 
described. The expansion cone 600 defines a passage 600a and includes a front end 
60S, a rear end 610, and a radial expansion section 615. 

30 

In an exemplary embodiment, the radial expansion section 615 includes a first conical 
duter surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angle of attack Oi and the second conical outer surface 625 
includes an angle of atteck 02. In an exemplary en^bodinr^t, the angle of attack Oi is 
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greater than the angle of attack 02. In this manner, the first conical outer surface 620 
optimalty radially expands the intenmedlate portions, 206c, 214c, 220c, 300d, and 500c. 
of the tubular members, 206, 214, 220, 300, and 500, and the second conical outer 
surfeice 525 optimalty radially expands the pre-expanded first and second ends, 206a 
5 and 206d, 214a and 214d, 220a and 220d, 300b and 300f, and 500a and 500t>, of the 
tubular members, 206, 214, 220, 300 and 500. In an exemplary embodiment, the first 
conical outer surface 620 includes an angle of attack ranging from about 8 to 20 
degrees, and the second conical outer surface 625 includes an angle of attack 02 
ranging from about 4 to 15 degrees In order to optimally radially exparKl and plastically 
10 d^orm the tubular members, 206, 214, 220, 300 and 500. More generally, the 
expansion cone 600 may include 3 or tnoTB adjacent conical outer surfaces having 
angles of attack that decrease from the front end 605 of the expansion cone 600 to the 
rear end 610 of the expansion cone 600. 

15 R^em'ng to Fig. 7, another exemplary embodiment of a tubular expansion cone 700 
defines a passage 700a and includes a front end 705, a rear end 710, and a radial 
expansion section 715. In an exemplary embodiment, the radial expansion section 715 
tnckKJes an outer surface having a substantially parabolic outer profile thereby 
providing a paraboloid shape. In this manner, the outer surface of the radial expansion 

20 section 715 provides an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expansion cone 700 to a minimurn at the rear end 710 of the 
expansion cone. The parabolic outer profile of the outer surface of the. radial 
expansion section 715 may be fonned Cising a plurality of adjacent discrete conical 
sections and/or using a continuous curved surface. In this manner, the region of ttie 

25 outer surface of the radial expansion section 715 adjacent to the front end 705 of the 
expartston cone 700 nnay optimalty radially expand the intenmediate portions, 206c, 
214c 220c, 300d. and 500c, of the tubular members, 206, 214, 220, 300, and 500, 
while the region of the outer surface of the radial expanston sectk^n 71 5 adjacent to the 
rear end 710 of the expansion cone 700 may optimally radially expand the pre- 

30 expanded first and second ends, 208a and 206d, 214a and 214d, 220a and 220d. 300b 
and 300f, and 500a and 500b, of the tubular nDwibers. 206, 214, 220, 300 and 500. In 
an exemplary embodiment, the parabolic profile of the outer surface of the radial 
expanston S6ctk>n 715 is selected to pro>^de an ar>gle of attack that ranges from atxxjt 
8 to 20 degrees in the vicinity of the front end 705 of the expansion cone 700 and an 



40 



angle erf attack in the vicinity of the rear end 710 of the expansion cone 700 from alxxjt 
4 to 15 degrees. 

In an exemplary emt>odiment, the tubular expansion cone 204 of the system 200 is 
5 substantially identical to the expansion cones 600 or 700, and/or incorporates one or 
more of the teachings of the expansion cones 600 and/or 700. 

In several alternative embodiments, the teachings of the apparatus 130, the system 
200, the expandable tubular member 300, the method 400, and/or the expandable 
10 tubular member 500 are at least partially combined. 

Referring to Fig. 8, in an alternative embodiment, conventional temperature, pressure, 
and flow sensors. 802, 804, and 806, respectively, are operably coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors, 802, 804, and 806, respectively, in tum are operably coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control tiie operation of the flow control valves 
160 to enhance the operational efficiency of the apparatus 130. In several exemplary 
embodiments, the control algorithms utilized by the controller 810 for controlling the 

20 (Y)eration of the flow control valves 160 as a fun^ion of the operating temperature, 
pressure, and flow rates within the perforated tubular members 145 are conventionaL 

Refening to Fig. 9, in an alternative embodiment, a solid tubular member 905 Is 
coupled to one of the perforated tubular nr>embers 145 by radially expanding and 

25 plastically defomning the solid tubular meimber into engagement with the perforated, 
tubular member in a conventional manner and/or using one or more of the radial 
expansion methods disclosed in one or more of the following: (1) U.S. patent 
application serial no. 09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999, 
(2) U.S. petent application serial no. 09^10,913, attomey docket no. 25791.7.02, filed 

30 on 2/23/2000, (3) U.S. patent applicatton serial no. 09/502,350, attomey docket no. 
25791.8.02, filed on 2/10/2000. (4) U.S. patent applteation serial no. 09/440,338. 
attomey docket no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent application serial 
no. 09/523,460, attorney docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent 
application serial no. 09/512,895. attomey docket no. 25791.12,02, filed on 2^4/2000, 
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(7) U.S. patent application serial no. 09/511,941 , attorney docket no. 25791.16.02, filed 
on 2/24/2000, (8) U.S. patent application serial no. 09/588,946, attorney docket no. 
25791.17.02, filed on 6/7/2000. (9) U.S. patent application serial no. 09/559,122. 
attorney docket no. 25791.23.02. filed on 4/26/2000, (10) PCT patent application serial 
5 no. PCTAJSOO/18635, attorney docket no. 25791.25.02, filed on 7/9/2000. (11) U.S. 
proviskxial patent application serial no. 60/162,671, attorney docket no. 25791.27. filed 
on 11/1/1999. (12) U.S. provlsloiial patent application serial no. 60/154.047. attorney 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisional patiant application serial 
no. 60/159,082. attorney docket no. 25791.34, filed on 10/12/1999, (14) U.S. 

10 provlsk)nai patent application serial no. 60/159,039. attorney docket no. 25791 .36. filed 
on 10/12/1999. (15) U.S. provisbnai patent application serial no. 60/150.033, attorney 
docket no. 25791.37. filed on 10/12/1999. (16) U.S. pro\nsionai patent applteatton serial 
no. 60/212.359, attorney docket no. 25791.38. filed on 6/19/2000. (17) U.S. provlsk>nal 
patent applicatk>n serial no. 60/165,228, attorney docket no. 25791.39, filed on 

15 11/12/1999, (18) U.S. provistonal patent applicatkm serial no. 60/221.443. attorney 
docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221,645, attorney docket no. 25791.46. filed on 7/28/2000. (20) U.S. provisional 
patent apfriication serial no; 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provistonal patent application serial no. 60/237,334, attorney 

20 docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisk>nal patent application serial 
no. 60/270,007, attorney docket no. 26791 .50. filed on 2/20/2001 ; (23) U.S. provisional 
patent application serial no. 60/262.434, attorney docket no. 25791.51. filed on 
. 1/17/2001; (24) U.S, provisk>nal patent applicatiori serial no. 60/259,486, attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. provisional patent application serial 

25 no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional 
patent applk»tion serial no. 60/313,453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisnnai patent applrcation serial no. 60/317.985. attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. proviskMial patent application serial 
no. 60.318.386, attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

30 utility patent application serial no. 09/969.922. attorney docket no. 25791.69. ffled on 
10/3^1. ttw disclosures of wtiidi are incorporated herein by reference. In ttiis 
marmer, ttie stM tubular member 905 fluidicly seals ttie radial passages fbmned In tiie 
perforated tubular member 145 thereby preventing ttie passage of fluidic materials 
and/or fonrotion materials Oirough ttie perforated hjbular member. 
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Referring to Fig. 10, in an alternative embodiment, the radial openings in one of the 
perforated tubular members 145 are sealed by injecting a hardenable fiuidic sealing 
material 1005 Into the radial openings in the one perforated tubular member by 
5 positionirtg a dosed ended pipe 1010 having one or more radial openings 1010a within 
the one perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal the interface between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fluidlc sealing material 1005 is then 
injected into the radial openings in the one perforated tubular member 145. The 

10 sealing members 140 prevent the passage of the hardenable fiuidic sealing material 
out of the annulus between the orte perforated tubular member 145 and the fonmation 
125. The pipe 1010 and seaiir^ menfibers. 1015 and 1020, are then renrK)ved from the 
apparatus 130, and the hardenable fiuidic sealing material is allowed to cure. A 
conventional drill string may then be used to remove any excess cured sealing material 

15 from the interior surface of the one perforated tubular member 145. In an exemplary 
embodiment, the hardenable fiuidic sealing material is a curable epoxy resin. 

In an attemative embodiment, as illustrated In Fig. 11, one or more of the perforated 
tubular nr>embers 145 of the apparatus 130 are radially expanded and plastically 

20 deformed Into contect with the surrounding formation 125 thereby compressing the 
surrounding formation. In this manner, the sunx>unding formation 125 is maintelned in 
a state of compression thereby stebitizing the surrounding formation, reducing the flow 
of loose particles from the 8unx>undlng fonnation into the radial openings of the 
perforated tubular member 145, arKi enhancing the recovery of hydrocarbons from the 

25 sunroundirtg formation. 

In an alterrmtive embodiment, a seismic source 1105 is positioned on a surface 
location to thereby Impart seismic energy Into the fomiatton 125. in this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
30 dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the formation 1 25. 

In an altemative embodiment, after the periorated tubular member 145 has t>een 
radially exparKled and plastiodty formed Into contect with the surrounding formation 
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125, thereby coupling the perforated tubular member 145 to the surroundir^g fomnation. 
an imputeive load is applied to the perforated tubular member. The impulsive toad may 
be applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130: The Impulsive load is then transferred to the surrounding formation 125 
5 thereby conripacting and/or slunifytng the surrounding fomiation. As a result, the 
recovery of hydrocart)ons from the formation 125 is enhanced. 

In an attemative embodiment, as illustrated In Fig. 12, a wellbore casing 1205 having 
one or nrK>re perforations 1210 is positioned within the wellbdre 105 tt^t traverses the 

10 • formation 125. When the apparatus 130 is positioned within the wellbore 105, one or 
more of the perforated tubular members 145 of ttie apparatus 130 are radially 
expanded and plastically defomied into contact with ttie wellbore casing 1205 thereby 
compressing the surrounding formation 125. In tills manner, the surrounding fc^mation 
125 is maintained in a state of compression thereby stabilizing the surrounding 

15 formation, redudng the flow of loose particles from the sunrounding formation into the 
radial openings of the perfc»3ted tubular member 145, and enhancing the recovery of 
hydrocart>ons from the surrounding fbnnation. 

In an aitemattve emt>odiment, a seismic source 1215 is positioned on a surface 
20 location to thereby impart seismic energy ipto the fonnation 125. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from tiie radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the fonnaflon 1 25. 

25 In an alternative embodiment, after Uie perforated tubular member 145 has been 
radially expanded and ptastically formed into contact with tiie wellbore casing 1205, 
th^Bby coupling the perforated tubular nr)enrd>er 145 to the surroundirig fonmation, an 
impulsive load is applied to the perforated tubular member . The in^ulsive load may be 
applied to the perforated tubular nnember 145 by applying tiie load to the end of the 

30 apparatus 130. The impulsive load is ttten triansferred to tiie sunx)unding formation 125 
thereby compacting arid/or slurrifying the sunrounding formation. As a result, the 
recovery of hydrocarbons from the fonnation 125 is enhanced. 
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Referring to Rg. 13, in an altemative embodiment, one or ntore perforated tubular 
PDembers 1305 are coupled to one of tlie perforated tubular mennbers 145 by radially 
expanding and piasttcaily defomiing the perforated tubular member into engagenYent 
with the perforated tubular memt>er in a oonvent'onal manner and/or using one or more 
5 of the radial expansion methods disclosed in one or more of the following: (1) U.S. 
patent application serial no. 09/454,139. attorney doclcet no. 25791.03.02. filed on 
12/3/1999, (2) U.$. patent application serfal no. 09/510,913, attorrtey docket no. 
25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial no. 09/502,350, 
attOTney docket no. 25791.8.02, filed on 2/10/^0, (4) U.S. patent application serial 

10 no. 09/440,338: attorney docket no. 25791.9.02, filed on 11/15/1999. (5) U.S. patent 
application serial no. 09^23,460, attomey docket no. 25791.11.02, filed on 3/10/2000, 
(6) U.S. patent application serial no. 09/512,895, attomey docket Yio. 25791.12.02, filed 
on 2/24/2000. (7) U.S. patent application serial no. 09/511,941, attomey docket no. 
25791.16.02, filed on 2/24/2000,. (B) U.S. patent application serial no. 09/588,946. 

15 attomey docket no. 25791.17^02, filed on.6/7/2000, (9) U.S. patent application serial 
no. 09/559,122. attomey docket no. 25791.23.02, fited on 4/26/2000, (10) PCT patent 
application serial no. PCT/USOQ/18635, attorney docket no. 25791.25.02, filed on 
7/9/2000, (1 1) U.S. provistonal patent application serial no. 60/162.671. attorney docket 
no. 25791.27, filed on 11/1/1999, (12) U.S. proviskmal patent application serial no. 

20 60/154,047, attomey docket no. 25791.29. filed on 9/16/1999, (13) U.S. provisional 
patent application serial no. 60/159,082. attomey dodcet no. 25791.34, filed on 
10/12/1999, (14) U.S. provisional patent application serial no. 60/159,039, attomey 
docket no. 25791.36, filed on 10/12/1999, (15) U.S. pro>n$ional patent application serial 
no. 60/159.033. attomey docket no. .25791.37, filed on 10/12/1999, (16) U.S. 

25 provisional patent application serial no. 60/212,359, attomey docket no. 25791 .38, filed 
on 6/19/2000, (17) U.S. provisional patent application serial no. 60/165^8, attomey 
docket no, 25791.39, filed on 11/12/1999. (18) U.S. proviskmai patent application serial 
no. 60/221,443, attomey docket no. 25791.45, filed on 7/28/2000. (19) U.S. provisional 
patent applk:ation serial ho. 60/221,645. attomey docket no. 25791.46, filed on 

30 7/28/2000, (20) U.S. provisional patent applk:ation serial no. 60^33,638, attomey 
docket no. 25791.47. filed on 9/1B/2(X}d, (21) U.S. provisional patent application serial 
no. 60/237.334, attomey docket no. 25791.48, filed on 10/2/2000, (22) U.S. provtetonal 
patent application serial no. 60/270,007, attomey docket no. 25791.50, filed on 
2/20/2001; (23) U.S. provisionai patent application serial no. 60/262,434. attorrmy 
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docket no. 25791.51, filed on 1/17/2001; (24) U.S. provisionai patent application serial 
no. 60/259,486, attorney docket no. 25791.52. filed on 1/3/2001; (25) U.S. provisional 
patent applicatk)n serial no. 60/303 J40, attorney docket no. 25791.61, filed on 
7/6/2001; (26) U.S. provistonal patent application serial no. 60/313,453, attorney dodcet 

5 no. 25791.59, filed on 8/20/2001; (27) U.S. provisional patent application serial no. 
60/317,985, attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional 
patent application serial no. 60/318,386, attorney docket no. 25791.67.02, filed on 
9/10/2001; and (29) U.S. utility patent applicaticvi serial no. 09/969,922, attorney docket 
no. 25791.69, filed on 10/3/2(X)1. the disctosures of wtiich are incorporated herein by 

10 reference. In this nianner. the perforated tubular number 905 nrKxlifles the flow 
chararteristics of the perforated tubular member 145 thereby pemriitting the operator of 
the apparatus 130 to modify the overall flow charaderistk:s of the apparatus. 

in an alternative embodiment, as illustrated in Fig. 14, a one-way valve 1405 such as, 
15 for example, a dieck valve fluidicty couples the interior of a pair of adjacent perforated 
tubuter nrwmbers, 145a and 145b, that extract hydrocarljons from corresponding 
subterranean zones A and B. In this manner, if zone B becomes depleted, 
hydrocart)ons that are being exbaded from zone A will not flow into the depleted zone 
B. 

20 

In an altemative embodiment, as illustrated in Fig. 15, the apparatus 130 is used to 
extract geothermal energy from a tergeted subterranean geothermal zone 1505. In this 
manner* the operational effidency of the extradton of geothenmal energy is significantly 
enhanced due to the increased internal diameters, of the various radially expar)ded 
25 elements of the apparatis 1 30 that penmit greater volumetric flows. 

In an altemative embodiment, ttie perforated tubular members, 145, 210, 212, 216, 
218, and 1305 of the apparatus 130 may be deaned by further radial expansion of the 
perforated tubular members. In an exemplary embodiment, the amount of further radial 
30 expansion required to dean the radial passages of the perforated tubular members 
145, 210, 212, 216, 218, and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that indudes a zonal isolation assembly induding 
one or more soiki tubular nt^nbers. each solid tubular number indudir^ one or more 
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external seals, and one or more perforated tubular members coupled to the solid 
tubular members, and a shoe coupled to the zoruil isolation assembly. In an exemplary 
embodiment, the zonal isolation assembly further includes one or more intemvediate 
solid tubular members coupled to and interteaved among the perforated tubular 
5 members, each intermediate solid tubular hfiember including one or more extemal 
seats. In an exemplary embodiment, the zonal isolation assembly further includes one 
or more vah^ members for dontroliing the flow of fluidic materials between the tubular 
members. In an exemplary embodiment, one or more of the intemr>ediate solid tubular 
members indude one or more valve numbers. 

10 

An apparatus has also been described that includes a zonal isolation assembly that 
includes one or more primary solid tubulars, each primary solid tubular including one or 
more extenr^al annular seals, n perforated tubulars coupled to the primary solid 
tubulars, and n-1 intermediate solid tubulars coupled to and interteaved among the 
15 perforated tubulars, each Intermediate solid tubular including one or more extemal 
annular seats, and a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subten^nean zone from a second subterranean zone in a 
wellbore has ateo been described that includes positioning one or more primary solid 

20 tubulars within the wellbore, Uie primary solid tubulars traversing the first subtenanean 
zone, posiUonirig one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subterranean zone, fluididy coupling the perforated 
tubulars and tiie primary solid tubulars, and preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore extenr\al to 

25 the solid and perforated tubulars. 

A mettiod of extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the wellbore including a casing, has also been described ttiat includes 
positioning one or more primary solid tutHJiars within the wellbore, fluididy coupling the 
30 primary solid tubulars witi) the casing, positioning one or more perfected tubulars 
witiiin tile wellbore, the perforated tubulars traversing the produdng subterranean 
zone, fluididy coupling the perforated tubulars with the primary solid tubulars. fluididy 
isolating ttie produdng subterranean zone from at least one other subtOTanean zone 
within the wellbore, and fluMldy coupling at least one of the perforated tubutars with the 
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pmiucing subterranean zone. In an exemplary embodiment, the method further 
includes controllably fluididy decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 



5 An apparatus has also been described that includes a subtenranean fonmation including 
a wellbore, a zonal isolation assembly at least partially positioned within the wellbore 
that Indudes one or rrKHB solid tubular members, each solid tubular mennber including 
one or more external seals, and one or more perforated tubular members coupled to 
the solid tubular members, and a shoe positioned within the wellbore coupled to the 

10 zonal isolation assembly, wherein at least one of the solkl tubular members and the 
perforated tubular rmmbers are formed by a radial expansion process performed within 
the wellbore. In an exemplary ernbodlment, the zonal isolation assembly further 
indudes one or more intemiediate solid tubular numbers coupled to and interleaved 
among the perforated tubular members, each intermediate solid tubular member 

15 indudirvg one or noore external seals, wherein at least one of the solid tubular 
members, the perforated tubular members, and the intermediate solid tubular members 
are formed by a radial expansion process performed within the wellbore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodiment, one or more of the 
intermediate solid tubular members indude one or mora valve members for controlling 
the flow of fluids between the solid tubular members and the perforated tubular 
rrombers. 

25 An apparatus has also been described that indudes a subtenanean formation induding 
a wellbore, a zonal isolation assembly positioned within the wellbore that indudes one 
or more primary solid tubulars, each primary soHd tubular induding one or more 
external annular seals, n perforated tubulars positioned coupled to the primary solid 
tubulars, and n-1 Intennedlate sdid tubulars coupled to and interleaved among the 

30 perforated tubulars, each intennedlate solid tubular including one or nrK)re external 
annular seals, and a shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tiAnilars, the perforated tutHJiars, and the intermediate solid 
tutHJiars are fonmed by a radial expansion process performed within the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more primary solid 
tubulars within the wellbore, the primary solid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
5 tubulars traversing the second subterranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore, flutdldy coupling 
the perforated tubulars and the primary solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subtenranean zone within the 
wellbore external to the priirtary solid tubulars and perforated tubulars. 

10 

A method of extracting materials from a producing subterranean zoto in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that Includes 
positioning one or more primary solid tubulars within the wellbore, positioning one or 
more perforated tubulars within the wellbore, the perforated tubulars traversing the 

15 produdng subteranean zone, radially expanding at least one of the primary solid 
tubulars and the perforated tubulars within the wellbore, fluldidy coupling the primary 
solid tubulars with the casing, fluididy coupling the perforated tubulars with the primary 
solid tubulars, fluididy isolating the produdng subterranean zone from at least one 
other subteoanean zone within the wellbore. and fluididy coupling at least one of the 

20 perforated tubulars with the produdng subterranean zone. In an exemplary 
embodiment, the method further Indudes controllabiy fluidicly decoupling at jeast one 
of the perforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also been described that indudes a subterranean fbmiation indudihg 
25 a wellbore, a zonal isolation assembly positioned within the wellbore that indudes n 
solid tubular members positioned within the wellbore, each solid tubular member 
Induding one or vnote external seals, and n-1 perforated tubular members positioned 
within the wellbore coupled to and interteaved anrang the solid tubular members, arid a 
shoe positioned within the wellbore coupled to the zonal isolation assembly. In an 
30 exemplary embodiment, the zonal isolation assembly further corriprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 
the perforated tubular niembers. In an exemplary embodiment, one or more of the 
soKd tutnilar members indude one or nnore valve members for controlling the flow of 
fluids between the solid tubular nnembers and the perforated tubular members. 



49 



A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes means for positioning one or more 
prirrary solid tubulars within the wellbore, the primary solid tubulars traversing the first 

5 subtenBnean zone, me^ms for positioning one or nrtore perforated tubulars within the 
wellbore, the perforatisd tubulars traversing the second subterranean zone, means for 
fluldicly coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the prinnary solid tubulars and tt^e 

10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within the wellbore, means for 

15 fluidiciy coupling the primary solid tubulars with the casing, means for positioning one 
or rtKKe perforated tubulars within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, n^ns for fluldicly coupling the perforated tubulars with 
the primary solid tubulars, means for fluidiciy isolating the producing subterranean zone 
from at least one other subterranean zone within the wellt>ore, and means for fluididy 

20 coupling at least one oT the perforated tubulars with the producing subterranean zone. 
In an exemplary embodiment, the system further includes means for controllably 
fluididy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes n^ns for positioning one or more 
primary solid tubulars within the wellbore^ the primary solid tubulars traversing the first 
s(d>tertanean zone, means for positioning one or nrK>re perforated tubulars within the 
wellbore, the perforated tubulars traversing the second subten^nean zone, means for 

30 radially expanding at least or>e of the prinuiry solid tubulars and perforated tubulars 
within the wellbore, means for fluididy coupling the perforated tubulars and the primary 
solid tubulars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars. 
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A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been descrit>ed that includes 
means for positiorting one or more prinu^ solid tubulars within the wellbore* nr^ans for 
5 positioning one or more perforated tubutars \^in the wellbore, the perforated tubulars 
traversing the producing subterranean zonid, means for radially expanding at least one 
of the primary solid tubulars and the perforated tubulars within the wellbore, means for 
flukiicly coupling the primary solid tubulars with the casing, means forfluididy coupling 
the perforated tubulars with the solid tubutars, means for fluididy isolating the 
10 producing subterranean zone from at least one other subterranean zone within the 
wellbore, and imeans for fluididy coupling at least one erf the perforated tubulars with 
the produdng subterranean zone. In an exemplary embodiment, the system further 
indudes means for contrdlably fluididy decoupling at least one of the perforated 
tubulars from at least one other of the perforated tubulars. 

15 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that indixles a tubular support member defining a first passage, a tubular 
expansion cor^e defining a second passage fluididy coupled to the first passage 
Goupl^ to an end of the tubular support member arKl comprising a tapered end. a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a vaiveable passage coupled to an end of the tubular liner, 
wherein the tubular liner indudes one or more expandable tubular members that each 
indude a tubular body comprising an intermediate portion and first and second 
expanded end portions coupled to opposing ends of the intermediate portion, and a 

25 sealing member coupled to the exterior surface of the intermediate porUon, and one or 
more slotted tubular members coupled to the expandable tubular members, wherein 
the inside diameters of the other tubular members are greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary en^lXKiiment, the wall 
thicknesses of the first and second expanded end portions are greater than^ the wall 

30 thickness of the intemnediate portion. In an exemplary embodiment, each expandable 
tubular nrmmber further indudes a first tubular transittonary member coupled between 
the first expanded end portion arid the Intermediate portion, and a second tubular 
transitionary member coupled between the second expanded end portton and the 
intermediate portion, wherein the angles of indinatk>n of the first and second tubular 
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trahsitionary members relative to the intemnediate portion ranges from about 0 to 30 
degrees. In an exemplary embodiment, me outside diameter of the Intermediate 
portion ranges from abc^ut 75 percent to about 98 percent of the outskje diameters of 
the first and second expanded end portions. In an exemplary embodiment, the burst 
5 strength erf the first and second expanded end portions is substantially equal to the 
burst strength of the intermediate tubular section. In an exemplary embodiment, the 
ratio of the inside diameters of the first and second expanded end portions to the 
interior diameter of the intermediate portion ranges from about 100 to 120 percent In 
an exOTiplary embodinient, the relationship between the wall thicknesses t,, is, and tiNT 

10 of the first e)q>anded end portion, the second expanded end portion, and the 
intermediate portion, respectively, of the expandable tubular members, the inside 
diameters Di, O2 and Dint of the first expanded end portion, the second expanded end 
portion, and the intemiediate portion, respectively, of the expandable tubular members, 
arKl the inside diameter Dwemxym of the weilbore casing that the expandable tubular 

15 member will be inserted into, and the outside diameter Doone of the expansion cone that 
wHI be used to radially expand the expandable tubular member within the weilbore is 
given by the following expression: 

wherein ti = X2; and wherein Di ^ D2. In an exemplary eittbodiment, the tapered end of 
20 the tubular expansion cone indudes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle of attack of the adjacent discrete tapered 
sections increases in a continuous manner from one e^d of the tubular expansion cone 
to the opposite end of the tubular expansion cone. In an exemplary embodiment, the 
tapered end of the tubular expansion cone includes an parabotold body. In an 
25 e)mnplary embodiment, the angle of attack of the outer surface of the parabokM body 
increases in a continuous manner from one end of the parabolokl body to the opposite 
end of the parabotoid body. In an exemplary embodiment, the tubular liner comprfees 
a plurality of expandable tubular members; and wherein the other tubular members are 
interleaved among the expandable tubular members. 

30 

A method of isolating subtenranean zones traversed by a weilbore has also been 
described that includes postttoning a tubular liner within the weilbore, and radially 
expanding one or rmre discrete ^rtions of the tubular liner into engagement with the 
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wellbore. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expartded into engagement with the wellbore. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
5 expanded by injecting a fluidic material into the tubular liner, and wherein the remaining 
ones of the discrete portions of the tubular liner are radially expanded by pulling an 
expansion cone through the remaining ones of the discrete portions of the tubular liner. 
In an exemplary embodiment, the tubular liner comprises a plurality of tubular 
members; and wherein one or more of the tubular members are rsKllally expanded into 

1 0 engagement with the wellbore and one or more of the tubular members are not radially 
expanded into engagement with the wellbore. In an exemplary emtxxiiment. the 
tubular memt>er5 that are radially expanded into engagement with the wellbore 
comprise a portion that is radially expanded into engagement with the wellbore and a 
portion that is not radially expanded into engagement with the wellbore. In an 

tS exemplary embodirr^ent, the tubular liner includes one or more expandable tubular 
members that each include a tubular body comprising an intemiedlate portion and first 
and seccHid expanded end portions coupled to exposing ends of the intem)ediate 
porticHi, and a sealing member coupled to the exterior surface of the intermediate 
portion, and one or more slotted tubular members coupled to the expandable tubular 

20 members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary emt}odiment, the tubular liner includes a plurality of expandable tubular 
members; and wherein the slotted titular members are interleaved among the 
expandable tubular memt)ers. 

25 

A system for isolating subterranean zor^ traversed by a wellbore has also been 
described that includes means for positioning a tubular liner within the wellbore, and 
means for radially expanding one or more discrete portior^ of the tubular liner into 
engagement with the welBwe. In an exemplary embodiment, a plurality of discrete 
30 portions of the tubular liner are radially expanded into engagement vidth the wellbore. 
In an exemplary embodiment, the remaining portions of the tubular liner are not radially 
expanded. In an exemplary embodiment, one discrete portion of the tubular liner is 
radially exparKled by injecting a fluidic nDaterial into the tubular liner, and wherein the 
other discrete portions of the tubular liner are radiaily expanded by pulling an 
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expansion cone through the other disoete portions of the tubular liner. In an 
exemplary embodiment, the tubular liner includes a plurality of tubular members; and 
wherein one or more of the tubular members are radially expanded into engagement 
with the wetlbore and one or more of the tubular members are not radially expanded 
5 into engagement with the wisllbore. Ih an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the wellbore include a portion that Is 
radially expanded Into engagement with the wellbore and a portion that is not radially 
expanded into engagement with the wellbore. 

10 An apparatus for isolating subterranean zones has also been described that includes a 
subterranean fonnation defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, the tubular liner is coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment the tubutar liner is coupled to the borehole by 

15 a process that includes positioning the tubular liner within the borehole, and radially 
expanding one or nnore discrete portkms of the tubular liner into engagement with the 
borehole. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by Injecting a fluidic ntaterial Into the tubular Bner; and wherein the other 
discrete pcxtions of the tubular tiner are radially expanded by puHing an expansion cone 
through the other discrete porttons of the tubular liner. In an exemplary embodiment, 
the tubular liner comprises a plurality of tubular members; and wherein one or more of 

25 the tubular members ar^ radially expanded into engagement with the borehole and one 
or more of the tubular members are not radially expanded into engagenr^nt wfth the 
borehole, in an exemplary embodiment, the tubular members that are radially 
expanded into engagement with the borehole include a portion that is radially 
expanded into engagement with the borehole and a portion that is not radially 

30 expanded into engagement with the t)orehole. In an exemplary embodinr>ent, prior to 
the radial expansion the tubular liner includes or more expandable tubular 
memt>ers that each include a tubular body comprising an intenmediate portion and first 
and second expanded end portions coupled to opposing ends of ttie intennediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
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pcKtion, and one or more slotted tubular members coupled to the expandable tubular 
membm, wherein \t\e inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
5 members; and wherein the slotted tubular members are interleaved among the 
expandable tubular members. 

An apparatus has been described that includes a zonal isolation assembly including: 
one or more solid tubular members, each solid tubular menrdser including one or more 

10 external seals, one or more perforated tubular memt>er8 coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perforated tubular 
members for controlling the flow of flukJic materials through the perforated tubular 
n^bers, one or more temperature sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 

15 perforated tutnilar members, one or niore pressure sensors operably coupled to one or 
more of the perforated tubular members for ntonitoring the operating pressure within 
the perforate tubular members, and one or more flow sensors operably coupled to 
one or more of the perforated tubular members for monitoring the operatir^ flow rate 
v^in the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a controller operably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors fcx* monitoring the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the solid tubular members and the perforated tubular members are fonned by a 
radial expansion process performed within the welltx>re. 

25 

A method of Isolating a first subtenrianean zone from a second subterranean zone in a 
welibore has also been described that includes positioning one or more solid tubulars 
within the welibore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars within the welibore, the perforated tubulars traversing 
30 the second subtenanean zone, radially expanding at teast one of the primary solid 
tubulars and perforate tubulars within the welibore, fluididy coupling the perforated 
tubulars and the solid tubulars, preventing the passage of fluids firom the first 
subterranean zone to the second sutrten^nean zone within the welibore extemal to the 
solid tubulars and perforated tubulars, monitorir^g the operating temperatures, 
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pressures, and flow rates ^thin one or more of the perforated tubulars, and controlling 
the flow of fluldic materials through the perforated tubulars as a function of the 
monitored operating temperatures, pressures, and flow rates. 

5 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a pc^tion of the weilbore including a casing, has also been described that Includes 
positioning one or rnore solid tubulars within the weilbore, positioning one or more 
perforated tubulars withiri the weilbore, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

10 perforated tubulars wiWn the weilbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the produdng subterranean zone from at least one other subteranean zone 
within the weilbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subtenanean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars, and controlling the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a first subtenranean zone from a second subtenanean zone in a 
20 weilbore has ateo been described that indudes means for positioning one or more solid 
tubulars within the weilbore, the solid tubulars traversing the first subtenanean zone, 
means; for positioning one or more perforated tubulars within the weilbore, the 
perforated tubulars traversing ttie secorKl subtenranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the weilbore, 
25 means for fluididy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weilbore external to the solid tubulars and perforated 
tubulars. means for monitoring the operating temperatures, pressures, and flow rates 
wittiln one or wore of the perforated tubulars, and means for controlling the flow of 
30 fluldic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extractirig material from a produdng subterranean zone in a weilbore. at 
least a portion of the weilbore Induding a casing, has also been desc^bed that includes 
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means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or nrore perforated tubulars within the wellt)ore, the perforated tubulars 
traver^ng the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars withiii the wellbore, means for fiuldidy 

5 coupling the solid tubulars with the casing, means for fluididy coupling the perforate 
tubulars with the solld.tubulars, means for fluididy isolating the producing subtenanean 
zone from at least one other subterranean zone within the wellbore,mear)s for fluididy 
coupling at least one of the perforated tubulars with the produdng subtenanean zone, 
means for monitoring the operaflng temperatures, pressures, and flow rates within one 

10 or more of the perforated tubulars/ arKi means for cmtroliing the flow of fluidic 
materials through the perforated tubulars as a function of the monitored (grating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that includes a zonal isolation assembly 
15 induding: one or more solid tubular mentbers, each sdid tubular member induding one 
or nrK>re external seals, one or more perforated tiibutar rnembers eadi induding radial 
passages coupled to the solid tubular members, and one or more solid tubular liners 
coupled to the Interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular nnembers are fonmed by a radial expansion 
process performed within the wellbore, and the solid tubular liners are form^ by a 
radial expansion process performed within the wellbore. 

25 A metfiod of tsdating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes positioning one or more solid tubulars 
* within the wellbore, the sdid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each induding one or more radial passage® within the 
wellbore, the perforated tubulars traversing the second subtenanean zone, radially 

30 expanding at least one of the sdid tubulars and perforated tubulars within the wellbore, 
fluididy coupling ttie perforated tubulars and the primary sdid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore extennial to the primary solid tubulars and perforated tubulars, 
positioning one or more sdid tubular liners within the interior of one or more of the 
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perforated tubutars» and radteilly expanding and plastically deforming the solid tubular 
liners within the Interior of one or more of the perforated tubulars to fluididy seal at 
least some of the radial passages of the perforated tubulars. 



5 A method of extracting materials from a produdng subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tut>uiars within the wellbore, positioning one or rnore 
perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the produdng subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling solid titulars v^th the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the produdng subtenanean zone from at least 
one other subterranean zone >Arithin the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, positioning one or more 

15 solid tubular liners within the interior of one or more of the perforated tubulars. and 
radially expanding and plastically deforming the solid tubular liners within the interior of 
one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for isolating a first subtenranean zone from a second subtenranean zone in a 
wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subtenranean zone, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 

25 subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars arnj the sdid tubulars, means for preventing the passage of fluids from the first 
subtdnanean zone to the second subterranean rone within the wellbore external to Uie 
primary solid tubulars and perforated tubulars, means for positioning one or more solid 

30 tubular liners within the interior of one or more of the perforated tubulars, and nneans 
for radtalty expanding and plastically deforming the solid tubular liners within ttie interior 
of one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of ttie perforated tubulars. 
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According to another aspect of the present invention, a system for extracting materials 
from a produdng subten^anean zone in a wellbore, at least a portion of the wellbore 
including a casing, has also been descnbed that irtdudes means for positioning one or 
more solid tubulars within the wellbore, means for positioning one or more perforated 
5 tubulars each Including one or more radial passages within the wellbore/the perforated 
tubulars traversing the produdng subterranean zone, means for radially expanding iat 
least one of the solid tubulars and the perforated tutnjlars within the wellbore, means 
for fluidiciy coupling the solid tubulars with the casing, means for fluididy coupling the 
perforated tubulars with the solid tubulars, means for fluididy isolating the produdng 

10 subterranean zone from at least one other subterranean zone within the wellbore, 

I 

. means for fluidiciy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, nneans for positioning one or more solid tubular liners within the 
interior of one or niora of the perforated tubulars, and means for radially expanding and 
plastically deforming the solid tubular liners within the interior of one or more of the 
15 perforated tubulars to fluididy seal at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or more solid tubular members, each solid tubular member induding one 
20 or noore external seals, one or more perforated tubular members each induding radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tutniJar members for sealing at least some of the radial 
passages of the perforated tubular members, and a shoe coupled to the zonal eolation 
assembly. 

25 

A method of isolating a first subterranean zor>e from a second subterranean zone in a 
wellbore has also boen described that indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subtenranean zone, positioning 
one or more perforated tubulars each induding one or more radial passages within the 
30 wellbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars. 
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sealing off an annular region within at least one of the perforated tubulars. and injecting 
a hardenable fluidic sealing material into the sealed annular regions of the perforated 
tubutars to seal off at least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the weilt)ore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars each including one or rmre radial passages within the wellbore, the 
perforated tubulars traversing the produdng subterranean zone, radially exparKling at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the produdng subtenanean zone fr(xn at least 
one other subterranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars with tfie produdng subten^nean zone« sealing off an annular region 

1.5 within at least one of the perforated tubulars. and injecting a hardenable fluidic sealing 
^ material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A systerh for Isolating a first subterranean zor>e from a second subterranean zone in a 
20 wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubutars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within tfie v^llbore, the perforated tubulars traversing the second 
subtenranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means for fluidicly coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars. m^ans for sealing off an annular region 
within at least one of the perfc»rated tubulars, and means for injecting a hardenable 
30 fluidic sealing material into the sealed annular regions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a produdng subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that indudes 
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means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wetlb(»^, the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

5 the perforated tubulars within the wellbore, means for fiuidldy coupling the solid 
tubulars with the casing, means for fiuidldy coupling the perforated tubulars with the 
solid bJbulars, means for fluidicty iscdating the producing subtenranean zone from at 
least one other subterranean zone within the wellbore. means for fluidicly coupling at 
least one of the perforated tubulars vMth the producing subterranean zone, nneans for 

10 sealing off an annular region within at least one of the perforated tubulars. and means 
for irijecting a hardenable fluidic sealing material into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An an>aratus has also been described that includes a zonal isolation assembly 
positioned within a wellbore that traverses a subterranean fonmation including: one or 
more solid tubular members, each soSd tubular member including one or more external 
seals, one or more perforated tubular members coupled to the solid tubular nrtembers, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the subten^nean formation. 
In an exemplary embodiment, the perforated tubular members that are radially 
expanded into intimate contact with the subterranean formation compress the 

25 subtenranean fonrmition. 

' A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positibriing one or more solid tubulars 
within the wellbore. the solid tubulars traversir^ the first subterranean zone, positioning 
30 one or more perforated tubulars within the weilbore each including one or ntore radial 
passages, the perforated tubulars traversing the second subtenranean zone, radially 
expanding at least one of the primary solid tubulars arid perforated tubulars within the 
wellbore, radiaity expanding at least one of the perforated tubulars into Intiniate contact 
with the second subterranean zone, fiuididy coupling tfw perforated tubulars and the 
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solid tubulars, and preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into intinnate contact with the second sut>terTanean zone compress 
5 the second subterranean zone. In an exemplary embodinrrant, the method further 
includes vibrating the second subten^nean zone to increase the rate of recovery of 
hydrocartKms from the second subtenanean zone. In an exemplary embodiment, the 
method further includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded Into intinDste contact 
10 with the second subterranean zone. In an exemplary embodiment, the method further 
includes applying an impulsive load to the perforated tubulars that are radially 
expanded Into intimate contact with the second subterranean zone to increase the rate 
of recovery of h^rocarbons from the second subterranean zone. 

15 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore Including a casing, has also been described that includes 
positioning one or more solid tuBulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

20 least one of the solid tubulars and the perforated tutnilars within the wellbore, radially 
expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, fluididy coupling the solid tubulars with the casing, 
fluidldy coupling the perforated tubulars with the solid tubulars, fluididy isolating the 
produdng subtenanean zone from at least one other subterranean zone within the 

25 wellbore, and fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone. In an exemplary embodiment, the perforated tubulars 
that are radially expanded into intimate contact with the produdng subterranean zone 
compress the produdng subten^nean zone. In an exenriplary embodiment, the method 
further iridudes vibrating the produdng subterranean zone to increase the rate of 

30 recovery of hydrocarbons from the produdng subterranean zone. In an exemplary 
emtuxliment, the method further Indudes vibrating the produdng subterranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded into 
intinrtate contact with the produdng subterranean zone. In an exemplary embodiment, 
the method further indudes applying an impulsive load to the perforated tubulars that 
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are radially expanded into intimate contact with the producing subterranean zone to 
increase the rate of recovery of hydrocartxms from the produdng subtenanean zone. 

A system for isolating a first subtenanean zone from a second subterranean zone in a 
5 weilbore has also been described that includes means for positioning one or more solid 
tubulars witttin the weilbore, the solid Uibulars traversing the first subterranean zone, 
rreans for positioning one or more perforated tubulars within the weilbore each 
including one or twre radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

10 perforated tubulars within the weilbore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the second subteranean zone, means for 
fluididy coupling the perforated tubulars and the solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weilbore external to the solid tubulars and perforated 

15 tubulars. In an exemplary embodiment, the rneans for radially expanding at least one 
of the perforated tubulars rnto intimate contact with the second subterranean zone 
comprises means for compressing the second subterranean zone. In an exemplary 
embodimer*, the system further Indudes means for vibrating the second subtenanean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 

20 zone. In an exemplary embodiment, the system further indudes means for vibrating 
the seoond subtOTanean zone to dean the radial passages of the perforated tubulars 
that are radially expanded Into intimate contact with the second subterranean zone. In 
an exemplary embodinront, tfie system furttier indudes means for applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 

25 contad with the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subtenanean zone, 

A system for extracting materiate from a produdng subtenanean zone in a weilbore, at 
least a portion of the weilbore induding a casing, has also been described that Indudes 
30 meais for petitioning one or nrrare sdld tubulars ^^thln the weilbore, means for 
petitioning one or nrKxe perforated tubulars within the weilbore each Induding one or 
more radial openfaigs/the perforated tubulars traversing the produdng subtenranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the weilbore, means for radially expanding at least one of the perforated 



63 



tubuiars into intimate contact with the producing subterranean zone, means for fluididy 
coupling the solid tubuiars with the casing, means for fiuidiciy coupling the perforated 
tubuiars with the solid tubuiars, means for fluididy Isolating the produdng subterranean 
zone from at least one other subterranean zone within the wellbore, and nneans for 

^ fluididy coupling at least one of the perforated tubuiars with the produdng 
subterranean zone. In an exemplary embodiment, the means for radially expanding at 
least one of the perforated tubuiars into intimate contact with the produdng 
subterranean zone comprises means for compressing the produdng subterranean 
zone. In an exemplary embodlnrant. the system further indudes means for vibrating 

10 the produdng subterranean zone to increase the rate of recovery of hydrocart>ons from 
the produdng subterranean zone. In an exemplary embodiment, the system further 
indudes means for vibrating the produdr^ subterranean zone to dean the radial 
passages of the perforated tubuiars that are radially expanded into intimate contact 
wth the produdng subterranean zone. In an exemplary embodiment, the system 

15 further indudes nieans for applying an impulsive load to the perforated tubuiars that 
are radially exparided into intimate contad with the produdng subtenanean zone to 
increase the rate of recovery of hydrocarbons from the produdng subterranean zone. 

An apparati^ has also been described that ridudes a zonal isolation assembly 
20 positioned within a wellbore that traverses a subtenranean formation and Indudes a 
perforated wellt>ore casing, including: one or more solid tubular members, each solid 
tubular member indudir^ one or more external seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
ieolation assembly. At least one of the solid tubular members and the perforated 
25 tubular members are fonned by a radial expanston process perfomned within the 
wellbore, and at least one of the perforated tubular members are radially exparuied Into 
intimate contact with the perforated wellbore casing. In an exemplary embodiment, the 
perforated tubular n^mt>ers that are radially expanded into intimate contact with the 
perforated casing compress the subterranean fomr^tlon. 

30 

A method of isolating a first subterranean zone from a second subtenanean 2one in a 
wellbore that indudes a perforated casing that traverses the second subterranean 
zone, has also been described that indudes positioning one or more solid tubuiars 
within the wellbore, the sdid tubuiars traversing the first subterranean zone, positioning 
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one or more perforated tubulars within the wellbore each induding one or more radial 
passages, the perf(M^ted tubulars traversing the second subten^nean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into intimate contact 

5 with the F^rforated casing, fluididy coupling the perforated tubulars and the solid 
tubulars, and preventing the passage of fluids from the first sut>terranean zone to the 
second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
racfialty expanded into intimate contact with the perforated casing compress the second 

10 subtenranean zmB, In an exemplary embodiment, the method further includes 
vibrating the second subtenranean zone to increase the rate of recovery of 
hydrocarbons from the second subten^nean zone. In an exemplary embodiment, the 
method further includes vibrating the second subterranean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

15 the perforated casing. In an exemplary embodiment, the method further includes 
applying an impulsive^ load to the perforated tubulars that are radially expanded into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocartxms from the second subterranean zone. 

20 A method of extracting materials from a producing sutiterranean zone In a wellbore. at 
least a pcvtion of the wellbore Including a casing and a perforated casing that traverses 
ttie producir^ subterranean zone, has also been described that includes petitioning 
one or more solid tubulars within the wellbore. positioning one or more perforated 
tubulars within the wellbore each including one or more radial passages, the perforated 

25 tubulars traversing the fmdudng subterranean zone, radially expanding at least one of 
the solid tubulars and the perforated tubulars within the wellbore, radially expanding at 
' teast ofte of the perforated tubulars into intiniate contact with the perfc»^ted casing, 
flukiidy coupling the solid tubulars with the casing, fluididy coupling the perforated 
tubulars with the solid tubulars, fluididy isolating the produdng subterranean zone from 

30 at least one other subterranean zone within the wellbore, and fluididy coupling at least 
one of the perforated tubuteirs with the produdng subterranean zone. In an exemplary 
embodiment, the perforated tubulars that are radially expanded Into intimate contad 
with the perforated casing compress the produdng subterranean zone. In an^ 
exemplary embodiment, the method further indudes vibrating the produdng 



65 



subterranean zone to increase the rate of recovery of hydrocarbons fronn the producing 
subterranean zone. In an exemplary embodinrwnt, the nriethod further Includes 
vibrating the producing subtentinean zone to dean the radial passages of the 
perfected tubulars that are radially expanded into intimate contact with the perforated 
5 ca^ng. In an exemplary embodiment, the method further includes applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocarbons 
from Sie producing subtenranean zone. 

10 A system for isolating a first subterranean zone from a second subterranean zone in a 
wellb(m that includes a perforated casing that traverses the second subtenranean 
zone, has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subtenranean zohe, 
means for positioning one or more perforated tubulars within the wellbore each 

15 including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radiaUy e)^anding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the perforated casing, means for fluididy 
coupling the perforated tubulars and the solid tubulars. and means for preventing the 

20 passage of fluids from the first subten^nean zone to the second subterranean zone 
within the wellbore external to the solid tubulars and perforated tubulars. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 
tubulars into intimate contact with the perforated casing comprises means for 
oomprsssing the second subterranean :K>ne. In an exemplary embodinrtent, the system 

25 further includes means for vibrating the second subterranean zone to increase the rate 
of recovery of hydrocart^ons from the second subterranean zone. In an exemplary 
embodiment, the system further includes means for vibratir^g the second subtenranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate oontad with the perforated casing. In an exemplary embodiment, the 

30 system further indudes means for applying an impulsive load to the perforated tubulars 
that are radially expanded into intinruite oontad with the perforated casing to increase 
the rate of recovery of hydrocart>ons from the second subterranean zone. 
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A system for extracting i^terials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been describe that includes means for 
positioning one or more solid tubuiars within the wellbore, means for positioning one or 

5 more perforated tubuiars within the wettiiKDre each including one or more radial 
openings, the perforated tubuiars traversing the producing subtenBnean zone, means 
for radially expanding at least one of the solid tubuiars and the perforated tubuiars 
within the wellbore, nrraans for radially expanding at least one of the perforated tubuiars 
into intimate contact with the perforated casing, means for fluididy coupling the solid 

10 tubuiars with the casing, means for fluididy coupling the perforated tubuiars with the 
solid tubuiars, nfieans for fluididy isolating the produdng subterranean zone from at 
least one other subterranean zone within the wellbore, and means for fluididy coupling 
at least one of the perforated tubuiars with the produdng subtenanean zone. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 

15 tubuiars into intimate contact with the perforated casing comprises means for 
compressing the produdng subtenanean zone. In an exemplary embodiment, the 
further indudes means for vibrating the produdng subterranean zone to increase the 
rate of recovery of hydrocarbons from the produdng subtenanean zone. In an 
exemplary embodiment, the system further indudes means for vibrating the produdng 

20 subterranean zone to dean the radial passages of the perforated tubuiars Uiat are 
radially exparnJed into intimtate contact with the perforated casing. In an exemplary 
embodinnent, the system further indudes means for applying an impulsive load to the 
perforated tubuiars that are radially expanded into intimate contact with the perforated 
casing to inoBase tte rate of recovery of hydrocarbons from ttie produdng 

25 subterranean zone. 

An apparatus has also t>een described that indudes a zonal isolation assembly 
induding: one or nrxHie solid tubular members, each solid tubular member induding one 
or more external seals, one or more perforated tubular members each induding radial 
30 passages coupled to the solid tubular members, and one or more perforated tubular 
liners each Induding one or more radial passages coupled to the interior surfaces of 
one or mc^ of the perforated tubular memt>er5, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
tubular memt>er8 are formed by a radial expansion process performed within the 
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wellbore, and the perforated tubular liners are formed by a radial expansion process 
performed within ttie wellbore. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
5 wellbore lias also been described that Includes positioning one or nrtore solid tubuiars 
within the wellbore, the solid tubuiars traversing the first subterranean zone, positioning 
one or more perforated tubuiars each including one or more radial passages within the 
weBbore, the perforated tubuiars traversing the second subterranean zone, radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the wellbore, 
10 fluidicly coupling the perforated tubuiars and the primary solid tubuiars. preventing the 
passage of fluids from the first subtenranean zone to the second subten^nean zone 
within the wellbore external to the primary solid tubuiars and perforated tubuiars, 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubuiars, and radially expanding and plastically deforming the perforated 
15 tubular liners within the Interior of one or more of the perftHBted tubuiars, 

A method of extracting materials from a producing subtenariean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described ttiat includes 
positioning ofie or more solid tubuiars within the wellbore, positioning one or more 

20 perforated tubuiars each indudihg one or nDore radial passages within the wellbore, the 
perforated tubuiars trav^ing the producing subterranean zone, radially expanding at 
least one of the solid tubuiars and the perforated tubuiars within the wellbore, fluidicly 
ccHiplIng the solid tubuiars with the casing, fluidicly coupling the perforated tubuiars 
with the solid tubuiars, fluidicly isolating the producing subterranean zone from at least 

25 one other subterranean ^>ne within the wellbore, fluidicly coupling at least one of the 
perforated tubuiars with the producing subterranean zone, positioning one or nrtore 
perforated tubular liners within the interior of one or wore of the perforated tubuiars, 
and radisrfty e)9)8inding and pidsticatly defomiing the perforated tubular liners within the 
interior of one or nnore of the perforated tubuiars. 

30 

A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that Includes means for positioning one or more solid 
tubuiars within the wellbore, the solid tubuiars traversing the first subterranean znne, 
mearts for positioning one or mbre perforated tubuiars each Including one or more 
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radial passages within the wellbore. the perforated tubulars traversing the second 
subten^nean ^ne, means for radially expanding at least one of the solid tubuiars and 
perforated tubulars within the welibore. means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
5 subtenanean zone to the second subterrariean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the Interior of one or more of the perforated tubulars, 
and means for radially expanding and plastically defonning the perfected tubular liners 
within the interior of one or tnote of the perforated tubulars. 

10 

A system for extracting materials from a pnxtudng subterranean zone in a welibore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or niore solid tubulars within the welibore. means for 
positioning one or more perforated tubuiars each indudir^ one or more radial 

15 passages within the wellbore, the perforated tubulars traversing the produdng 
subtenanean zone, means for radially expanding at least one d the solid tubulars and 
the perforated tubulars within the wellbore, means for fliAlicty coupling the solid 
tubulars with the casing, means for fluidiciy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the produdng subterranean zone from at 

20 least one other subtbrranean zone within the wellbore, means for fluididy coupling 
at least one of the perforated tubulars with the produdng subtenanean zone, means for 
positioning one or more perforated tubular liners within the interior of one or nK>re of 
the perforated tubulars, and n^ans for radially expanding and plastically defonning the 
perforated tubular liners within the Interior of orw or more of the perforated tubulars. 

25 

An apparatus has also been described that indudes a zonal isolation assembly 
' induding: one or more solid tubular members, each solid tubular member induding one 
or more external seaisi two or more perforated tubular members each induding radial 
passages coupled to the solid tubular members, and one or nrK>re one-way valves for 
30 controllabty fluidiciy coupling the perforated tubular members, and a shoe coupled to 
the zonal isolation assembly. At least one of ttie sdid tubular members and the 
perforated tubular members are fonmed by a radial expansion process perfonmed within 
the wellbore. 



69 



A methcxJ of isolating a first subterranean zone from a second subterranean zone 
having a plurality of producing zones in a weilbore has also been described that 
includes positioning or>e or more solid tubulars within the weilbore, the solid tubulars 
traversing the first subterranean zone, positioning two or more perforated tubulars each 
5 including one or nK>re radial passages within the wellbcm. the perforated tubulars 
traversing the second subterranean zone* radially expanding at least one of the solid 
tubulars and perforated tubulars within the welibore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the secor>d subterranean zone within the welibore external to the 
10 primary solid tubulars and perTorated tubulars, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

A method of extracting materials from a welibore having a plurality of producing 
15 subterranean zones, at laast'a portion of the welibore incliiding a casing, has also been 
described that includes positioning one or more solid tubulars within the weilbore, 
positioning two or nrare perforated tubulars each including one or more radial passages 
within the welibore, the perforated tubulars traversing the producing subterranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the welibore, fluididy coupling the solid tubulars with the casing, fluididy coupling 
the perforated tubulars wrth the solid tubulars, fluididy Isdating the produdng 
subterranean zone from at least one other subterranean zone within the weilbore, 
fluididy coupling at least one of the perforated tubulars with the produdng 
subtenranean zone, preventing fluids from passing from one of the produdng zones 
25 that has not been depleted to one of the produdng zones that has been depleted. 

A system for isolating a first subteoanean zone from a second subterranean zone 
having a plurality of produdng zones In a welibore has also been descn*bed that 
indudes means for positioning one or more solid tubulars within the weilbore, the solid 
30 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages within the welibore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the weilbore, 
means for fluididy coupling the perforated tubulars and the solid tubulars, means for 



preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the prinnary solid tubutars and 
perforated tubulars, means iof positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and nr>eans for preventing fluids 
6 from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

A system for extracting materials from a plurality of producing subterranean zones in a 
wellbore, at least a portion of the weltbore induding a casing, has also been described 

10 that ffKdudes means for petitioning one or more solid tut>ulars within the wellbore, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the producing 
subtenanean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluididy coupling the solid 

15 tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isdating the produdng subtenranean zone from at 
least one other subterranean zone within the wellbore, means for fluididy coupling at 
least one of the perforated tubulars with the produdng subtenranean zone, means for 
positioning one or wotb perforated tubular liners within the interior of one or more of 

20 the perforated tubulars. and means for preventing fluids from passing from one of the 
produdng zones that has not been depleted to one of the produdng zones that has 
been depleted. 

An apparatus for extracting geothennal energy from a subterranean formation 
25 containing a source of geothemidl energy has also been described that indudes a 
zonal isolation assembly positioned within the subterranean formation induding: one or 
more solid tubular memb^, each solM tubular nriember Induding one or more external 
seals, one or nrK>re perforated tubular members each induding radial passages coupled 
to the solid tubular nrtembers, and one or more perforated tubular liners each induding 
30 one or mofs radial passages coupled to the interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 
least one of the solid tubular members and the perforated tubular memt>ers are formed 
by a radial expansion process perfbrrrod within the wellbore. 
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A method of isolating a first subterranean zone from a second subtenranean zone 
including a source of geothenfnal energy in a wellbora has also been described that 
included positbntng one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone* positioning one or more perforated tubulars 
5 each indiKling one or irme radial passages within the welit>ore, the perforated tubulars 
traversing the second subterranean zone^ radially expanding at least one of the solid 
tububrs and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the secortd subterranean zone within the wellbore external to the 
10 primary solkl tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the interior of one or more of the perforated tubulars, and radially 
expanding and plastically deforming the perforated tubular liners within the interior of 
one or more of the perforated tubulars. 

15 A method of extracting geothermal energy frafm a subtenranean geothennal zone in a 
wellbore, at least a portion of the wellbore including a casing, has also been desalbed 
that includes positioning or^ or more solid tubulars within the wellbore, positioning one 
or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the subtenanean geothemia! zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
weilbore. fluididy coupling the sdid tubulars with the casing, fiuidiciy coupling the 
perforated tutMjIars with the solid tubulars, fluididy isolating the subtenranean 
geothermal zone from at least one ottier subterranean zone within the weiiboie, and 
fluididy coupling at least one of the perforated tubulars with ttie subterranean 

25 geothermal zone. 

* A system for isolating a first subterranean zone from a second geothemnal 
subtenanean zone in a wellbore has also been desalbed that indudes means for 
positioning one or more solid tubulars within the wellbore, the solid tubulars traversing 
30 the first subterrsmean zone, means for positioning one or more perforated tubulars 
each induding one or more radial passages within the weHbore, the perforated tubulars 
traversing the second geothenr^l subtenanean zone, means for radially expanding at 
least one of the sdid tubulars and perfc»ated tubulars within the wellbore, iDeans for 
fluididy coupling the perforated tubulars and the solid tubulars, and means for 
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preventing the passage of fluids from the first subterranean zone to the second 
g^sthermal subtenanean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars. 

5 A system for extracting geothermal energy from a subtenanean geothemal zone in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 
that includes nrieans for positioning one or more solid tubulars wittiin the weiibore, 
means for positioning one or more perforated tubulars each including one or nfu>re 
radial passages within the wellbore, the perforated tubulars traversing the subterranean 

10 gec^nnal zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluididy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the subterranean geothermal zone from at 
least one other subtenanean zone within the wellbore, and means for fluididy coupling 

1 5 at least one of the perforated tubulars with the subterranean geothermal zone. 

An apparatus has also been described that includes a zonal isolation assembly 
induding: one or more solid tubular members, each solid tubular member induding one 
or more external seals, one or more perforated tubular members each induding one or 

20 more radial passa'ges coupled to the solid tubular members, and a shoe coupled to the 
zonal tolation assentbly. At least one of the solid tubular members and the perforated 
tubular members are fbnmed by a radial expansion process perfonmed within the 
wellbore, and the radial passage of at loiast one of the perforated tubular members are 
cleaned by further radial expansion of the perforated tubular nrtembers within the 

25 wellbore. 

A method of isolating a first subterranean zone from a secoml subterranean zone in a 
wellbore has also been desoibed that indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subtenanean zone, positioning 
30 one or more perforated tubulars within the wellbore each induding one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, fluididy coupling the perforated tubulars and the solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
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wtthin the wellbore external to the solid tubulars and perforated tubuiars, and cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated tubulars within the wellbore. 



5 A method of extracting material from a producing subterranean zone in a wellbore. at 
least a portion of the wellbore Including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluidtcly 
coupling the solid tubuiars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the producing subterranean zone from at least 
one other subtenranean zone within the wellbore, fluididy coupling at least one of Vhe 
perforated tubulars with the prcxludng subterranean zone, nru^nltoring the operating 

15 temperatures, pressures, and thTw rates within one or more of the perforated tubulars, 
and deaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

A system for isolating a first subtenenean zone from a second subterrsir^n zone in a 
20 wellbore has also been described that indudes nrteans for positlorting one or more solid 
tubulars within the wellbore, the soM tubulars traversing the first subtenxinean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
induding one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means for fluidlcly coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subten^nean zone to the second subtenranean zone within the v/ellbore extemaf to the 
solid tubulars and perforated tubulars. and nrteans for deaning materials from the radial 
passages at least one of the perforated tubulars by further radial expansion of the 
30 perforated tubulars within the wellbore. 

A system for extracting materials from a produdng subterranean zone ir> a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that indudes 
means for positioning one or more solid tubulars within the wellbore^ means for 
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positioning one or more perforated tubulars within the wellbore each induding one or 
more radial passages, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, nneans for fiuidicly coupling the solid tubulars with the 

5 casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 
means for fiuidicly isolating the produdng subterranean zone from at least one pther 
subterranean zone within the wellbore, means for fiuidicly coupling at least one of the 
perforated tubulars with the produdng subterranean zone, and means for deaning 
materials from the radial passages of at least one of the perforated tubulars by furttier 

10 radial expansion of the perforated tubulars within the wellbore. 

Although illustrative embodiments of the invention have been shown and described, a 
wide range of modification, changes and substitution is contemplated in the foregoing 
disdosure. In some instances, some features of the present invention may be 
15 employed without a conesponding use of the other features. Accordingly, it is 
appropriate that the appended claims be construed broadly and in a manner consistent 
with the scope of the invention. 
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CLAIMS 

1. An apparatus, comprising: 

a zonal isolation assembly comprising: 
5 ona or nrK>re solid 4ubular members, each solid tubular member including one or 

more extemal seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more solid tubular liners coupled to the interior surfaces of one or more 
10 of the perforated tubular members for sealing at least some of the radial passages of 
tte perforated tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and 
15 wherein the solid tubular liners are fonried by a radial expansion process 

perfonned within the wellbore. 

2. A metfiod of isolating a first subtenanean zone from a second subterranean 
zone in a wellbore, comprising: 

20 positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subtenanean 2x>ne; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subtenranean zone; 

25 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemal to the primary solid tubulars and 
30 perforated tubulars; 

positioning one or more solid tubular liners within the interior of one or more of 
the perforated tubulars; and 
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radially expanding and plastically deforming the solid tutnilar liners within the 
interior of one or more of the perforated tut>ulars to fluididy seal at teast some of the 
radial passages of the perforated tutnjlars. 



5 3. A method of extracting materials from a producing subterranean zone in a 
weilbore, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars each including one or wore radial 
passages within the wellbore, the perforated tubulars traversing the produdng 
10 subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubutars with the solid tubulars; 
15 fluididy isolating tt>e produdng subtenanean zone from at least one other 

subterrar>ean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone; 

positioning one or more solid tubular liners within the interior of one or more of 
20 the perforated tubulars; arKi 

radially expanding and plastically defomriing the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluididy seal at least some of the 
rsKJial passages of the perforated tubulars. 

25 4. A system for isolatirtg a first subterranean zone from a second subterranean 
zone in a welitx)re, conrq>rising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subtenanean zone; 

means for positioning one or moe perforated tubulars each induding one or 
30 more radial passages within the wellbore, the perforated tubulars traversing the second 
subtaranean zor\e\ 

nrieans for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellt>ore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 



means for preventing the passage of fluids from the first subten^nean zone to 
the seoond subterranean zone within the weilbore external to the primary solid tubutars 
and perforated tubulars; 

means for positioning one or mors solid tubular Kners within the interior of one 
5 or more of the perforated tubulars; and 

means for radially expanding and plastically deforming the solid tubular liners 
within the interior of of>e or more of the perforated tubulars to fluldlcly seal at least 
some of the radial passages of the perforated tubulars. 

10 5. A system for extracting materials from a produdng subterranean zone in a 
weilbore, at least a portion of the weilbore including a casing, comprising; 
means for positioning one or more solid tubulars within the weilbore; 
means for positioning one or more perforated tubulars eadh Including one or 
mora radial passages within the weltborSi the perforated tubulars traversing the 
15 producing subterranean zone; 

means for radially expaiiding at least one of the solid tubulars arid the 
perforated tubulars within the weilbore; 

means for fluididy coupling the solid tubulars with the casing; 
nr>eans for fluididy coupling the perforated tubulars with the solid tubulars; 
20 means for fluididy isdating the producing subtenranean zone from at least one 

other subten^hean zone within the weilbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning one or more solid tubular liners within the interior of one 
25 or more of the perforated tubulars; arKl 

means for iBdially expanding and plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforate tubulars. 
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1 * An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular nr^mbers, each solid tubular member including one or 
5 more external seals; 

one or more perforated tubular members coupled to the solid tubular niembers; 
one or more flow control valves operably coupled to the perforated tubular members for 
controlling the flow of fluklic materials through the perforated tubular members; 

one or more temperature sensors operably coupled to one or nwre of the 
10 perforated tubular members for monitoring the operating temperature within the 
perforated tubular members; 

one or wore pressure sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating pressure within the perforated 
tubular members; and 

15 one or nfK>re flow sensors operably coupled to one or rxKirB of the perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
nf>embers;and 

a shoe coupled to the zonal isolation assembly; and 

a controller operably coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 
pressure and ftow sensors and controlling the operation of the flow control valves; 

wherein at least one of the solid tubular nrtemt>er$ and the perforated tubular 
memt>ers are formed by a radial expansion process performed within the wellt>ore. 

25 2. A methixl of isolating a first subtennanean zone from a second subterranean 
zone in a wellbore, comprising: 

pwitidning one or more solid tubulars wKhln' the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars within the wellbore, ttie perforated 
30 tubulars traverslr^ the second subterranean zone; 

radially exparKting at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

fluldldy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
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subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars; - 

monitoring the operating temperatures, pressures, and flow rates within one or 
rhore of the perforated tubulars; and 
5 controlling the flow of fiuidic materials through the perforated tubulars as a 

function of the nrK)nltored operating temperatures, pressures, and flow rates. 

3. A nDethod of extracting material from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore induding a casing, comprising; 

1 0 positiontng one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore, the perforated 
tutHjtars trav^ing the producing subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
1 5 fluididy coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
20 subterranean zone; 

monitoring the operating temperatures, pressure, and flow rates within one or 
nru>re of the perforated tubulars; and 

controlling the flow of fluidic materials thrtHigh the perforated tubulars as a 
function of the nrionitored operating temperatures, pressures, and flow rates. 

25 

4, A system for isolating a first subterranean zone from a second subterranean 
zone in a wellt)ore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the flrst subterranean zone; 
30 means for positioning one or more perforated tubulare within the wellbore, the 

perforated tubulars traversing the second subterranean tme; 

means for radially expanding at least one of the solid tubulars and perforated 
tutHJiars within the wellbore; 

means for fluidrdy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second sut}terranean zone within the wellbore eMemal to the solid tubulars and 
perforated tubuiars; 

means for monitoring the operating temperatures, pressures, and flow rates 
5 within one or more of the perforated tubulars; and 

means for cmtroiting the flow of fluidic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a producing subterranean zone In a 
1 0 welibore, at least a portion of the welibore including a casing, comprising; 

means for positioning one or more solid tubulars within the welibore; 

means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subtenranean zone; 

means for radially expanding at least one of the solid tubulars and the 
15 perforated 

tubuiars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluidiciy coupling the perforate tubulars with the solid tubulars; 

means for fluidiciy isolating the producing subterranean zone from at least one 
20 other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng sutrtenranean zone; 

means for nrKlnitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 
25 means for controlling the flow of fluidic materials through the perforated tubulars 

as a function of the nronitored operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or more^soikJ tubular members, each solid tubular member induding one or 

more external seals; 

one or more perforated tubular nnembers each induding radial passages 
coupled to the solid tubular members; and 

one or more soHd tubular liners coupled to the interior surfaces of one or more 
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of the perforated tubular memt)ers for sealing at least some of the radial passages of 
the perforated tut>ular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
5 nriembers are formed by a radial e)9>ansion process perfomied within the wellbore; and 
wherein the solid tubular liners are fomned by a radial expansion process 
performed within the wellbore. 

7. A method of isolating a first subteoanean zone from a second subterranean 
10 zone in a wellbore, comimsing: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perfc^ed tubulars each Including one or rTK>re radial 
passages within the weHbore, the perforated tubulars traversing the second 
15 subterranean zone; 

radially expanding at least one of the solid tubulars arKi perforated tubulars 
within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
20 subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners within the interior of one or nnore of 
ttte perforated tubulars; arid 

radially expanding and plastically deforming the solid tubular liners within the 
25 interior of one or mofe of the perforated tubulars to fluididy seal at least some of the 
radial passages of tiie perforated tubulars. 

8. A method of extracting materials from a prbdudng subterranean zone in a 
wellbore, at least a portion of the wellbore induding a casing, connprising; 

30 positioning one or more solid tubulars wittiin tt>e wellbore; 

positioning one or more perforated tubulars each indudir>g one or more radial 
passages within the wellt>ore, \he perforated tubulars traversing the produdng 
subterranean zone; 
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radialty expanding at (east one of the solid tubulars and the perforated tutxjlars 
within the wellbore; 

flukjidy coupling the solid tubulars with me casing; 

fluidicty coupling the perforated tubulars with the solid tubulars; 
5 fluididy Isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zorra; 

positioning one or more solid tubular liners within the interior of one or more of 
10 . the perforated tubulars; and 

radiaiiy exparKiing and pladtically deforming the solid tubular liners within the 
interior of one or nnore of the perforated tubulars to fluidicty seal at least some of the 
radial passages of the perforated tubulars. 

15 9. A system for isolating a first subtenanean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subtenanean zone; 

means for positioning one or more perforated tubulars each including one or 
20 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and peribrated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
25 means for preventing the passage of fluids from the first subterranean zone to 

the second subterranean zorie vM\in the wellbore exterr^l to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more solid tubular liners witfiin the interior of one 
or more of the perforated tubulars; and 
30 means for radially expanding and plastically deforming the sdid tubular liners 

within the interior of one or more of the perforated tubulars to flutdidy seal at least 
some of the radial passages of the perforated tubulars. 
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10. A system for extracting materials from a producing subterranean zone In a 
wellt>ore, at least a portion of the wellt)ore induding a casing, comprising; 

means for positioning one or more solid tutnjlars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
5 more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluidldy coupling the solid tubulars vA\h the casing; 
1 0 means for flutdicly coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subten^nean zone from at least one 
other subterranean zone wittiin the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subtenanean zone; 
15 means for positioning one or more solid tubular liners within the interior of one 

or more of the perforated tubulars; and 

means for radially expanding and plastk:alty deforming the solid tubular liners 
within the Interior of one or more of the (^rforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 

20 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or nrK>re solM tubular niembers, each solid tubular member induding one or 
more externa) seals; 

25 one or more perforated tubular members eadi including radial passages 

coupled to the solid tubular members; and 

a seating material coupled to at least some of the perforate tubular mennt>ers 
for sealing at least some of the radial passages of the perforated tubular numbers; and 
a shoe coupled to the zonal isolation assembly. 

30 

12. A method of isolating a first subterranean zone from a second subterranean 
zone in a welbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubuiars each including one or more radial 
passages vynthin the wetlbore, the perforated tubuiars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubuiars and perforated tubuiars 
5 within the wetlbore; 

fluidicly coupling the perforated tubuiars and the primary solid tubuiars; 

preventing \he pass^^e of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid titulars and 
perforated tubuiars; 

1 0 sealing off an annular region within at least one of the perforated tubuiars; and 

injecting a hardenable fluidic sealing material into the healed annular regions of 
the perforated tubuiars to seal off at least some of the radial passages of the perforated 
tubuiars. 

15 13. A method of extracting materials from a producing subtenanean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubuiars within the welll!)ore; 
positioning one or more perforated tubuiars each including one or more radial 
passages within the wellbore, the perforated tubuiars traversing the producing 
20 subterranean zone; 

radially expanding at least one of the solid tubuiars and the perforated tubuiars 
within the wellbore; 

fluidldy coupling the soiki tubuiars with the casing; 
fluididy coupling the perforated tubuiars with the solid tubuiars; 
25 fluidicly isolating the. producing subten^neah zone from at least one other 

subterranean zone within the welibore; 

fluidicly coupling at least one of the perforated tubuiars with the producing 
subterranean zone; 

sealing off an annular region within at least one of the perforated tubuiars; and 
30 injecting a hardenat)le fluidic seating material into the seated annular regions of 

the perforated tubuiars to seal off at least some of the radial passages of ttie perforated 
tubuiars. 
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14. A system for isolating a first sutrterranean zone from a second subten^nean 
zone in a weilbore, comprising: 

means for positioning one or more solid tubulars within the weltbore, the solid 
tubulars traversing the first subterranean zone; 
5 means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore, the perforated tubulars traversing the second 
subten^nean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tutHJiars within the wellbore; 
10 means for fluididy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subtenranean zone within the wellbore extemal to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an annular region within at least one of the perforated 
15 tubulars; and 

mean3 for injecting a hardenable fluidic sealing material into the sealed annular 
regions of tfie perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting materials from a producing subtenanean zone in a 
wellbore, at least a portion of the wellt)ore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
25 producing subten^nean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulare with the casing; 
means for fluididy coupling the perforated tubulare with the solid tubulare; 
30 means for fluididy isolating the produdng subtenranean zone from at least one 

other subten^anean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 



86 



means for sealing off an annular region within at least one of the perforated 
tubulars; and 

means for injecting a hardenable fluidlc sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least sonne of the radial passages of the 
5 perforated tut>ulars. 

16. An apparatus, oomprislng: 

a zonal isolation assembly positicHted within a wellbore that traverses a 
subterranean formation, comprising: 
10 one or rmre solid tubular members, each solid tubular member including one or 

more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
15 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore; and 

herein at least me of the perforated tubular members are radially expanded 
into intimate contact with the subteranean formation. 

20 17. The apparatus of daim 16. wherein the perforated tubular members that are 
radially expanded into intimate contact with the subterranean formation compress the 
subterranean fomrmtion. 

18. A nriethcd of isolating a first subten^nean zone from a second subterranean 
25 zone in a wellbore, comprising: 

positioning one or nriore solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars . traversing the second 
30 sut>tenranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within tlie wellbore; 

radially exparuiing at least or^e erf the perforated tubulars into intimate contact 
with the second subterranean zone; 
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fluididy coupling the perforated tubulars and the solkJ tubulars; and 

preventing the passage of fluids from the first subten^nean zone to the second 

subterranean zone within the wellbore exten\al to the solid tubulars and perforated 

tutnilars. 

5 

19. The method of claim 18, wherein the perfected tubulars that are radially 
expanded into intimate contact with the second subtemahean zone compress the 
second subterrahean zone. 

10 20. The mettiod of daim 16, fi^er comprising vibrating the second subteoanean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

21. The method of daim 18. further comprising vibrating the second subterranean 
1 5 zone to clean the radial passages of the perforated tubulars that are radially expanded 

into intimate contact with the second subterranean zone. 

22. The nrtethod of daim 18, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded Into intimate contad with the second 

20 subterranean zone to increase the rate of recovery of hydFocart>ons from the second 
subtenranean zone. 

23. A method of extracting materials from a produdng subten^nean zone in a 
wellbore. at least a portion of the wdlbore induding a casing, comprising; 

25 positionbig one or n^pre solid tubulars within the wellbore; 

positionirig one or more perforated tubulars within the wellbore each induding 
one or more radial passages, the perforated tubulars traversing the produdng 
subterranean zone; 

radially expanding at least one of the solid tubulars arKi the perforated tubulars 
30 within the weilbore; 

radially expanding at least one of the perforated tubulars Into intimate contact 
with the produdrtg subten^nean zone; 

fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
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fluklidy isolating the producing subterranean zone from at least one ottier 
subterranean zone within the wellt)ore; and 

fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone. 

5 

24. The method of daim 23, wherein the perforated tubulars that are radially 
expanded into Intinnate contact with the producing subtenBnean zone compress the 
producing subterranean zone, 

10 25. The method of claim 23, further comprfeing vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocartx>ns from the produdng 
subterranean zone. 

26. The method of daim 23, further comfmsing vibrating the produdng 
15 subterrsman zone to dean the radial passages of the perforated tubulars that are 

radially expanded into intimate contact with the produdng subten^nean zone. 

27. The method of daim 23, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the produdng 

20 subterranean zone to increase the rate of recovery of hydrocart)ons from the produdng 
subterrdnean zone. 

28. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

25 means for positioning one or nnore solid tubulars within the wellbore, the solid 

tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

30 means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into Intimate 
contact with the second subterranean zone; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subten^anean zone within the wellbore external to the solid tubutars and 
perforated tubulars. 

5 29. The system of daim 28, wherein the rrwans for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subterranean zone 
comprtees means for compressing the second subterranean zone. 

30. The system of daim 28, further comprising means for vibrating the second 
10 subterranean zone to increase the rate of recovery of hydrocarbons firom the second 

subterranean zone. 

31. The system of daim 28» further comprising means for vibrating the second 
subterranean zone to deen the radial passages of the perforated tubulars that are 

1 5 radtedly etq3anded into intimate contad with the second subterranean zone. 

32. The system of daim 28, further comprising means for applying an impulsive 
bad to the perforated tubulars that are radially expanded into intimate contact with the 
second subterranean zone to increase the rate of recovery of hydrocarbons from the 

20 second subterranean zone. 

33. A system for extracting materials from a produdng subterranean zone in a 
wellbore, at least a portion of the wellbore induding a casing, comprising; 

means for positioning one or more solid tubulars within the welitx)re; 
25 means for positioning one or more perforated tubulars v^in the wellbore eadi 

Induding one or more radial openings, the perforated tubulars traversing the produdng 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubutars within the wellbore; 
30 means for radially expanding at least one of the perforated tubulars Into intimate 

contad with the produdng subtenanean zone; 

means for flukJidy coupling the solid hjbulars with the casing; 

means for fluldidy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
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other subterranean zone within the weltbore; and 

means for flutdldy coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

5 34. The system of daim 33, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the producing subten^nean zone 
comprised rmans for compressing ^e producing subterranean zone. 

35. . The system of daim 33, further comprising means for vibrating the producing 
10 subterranean zone to increase the rate of recovery of hydrocartKms from the produdng 

subterranean zone. 

36. The system of daim 33, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 

1 5 radiaBy expanded into intimate contact with the produdng subterranean zone. 

37. The system of daim 33, further comprising means for applying an Impulsive 
toad to the perforated tubulars that are radially expanded into intimate contact with the 
produdng subterranean zone to increase the rate of recovery of hydrocarbons from the 

20 produdng subterranean zone. 

38. An apparatie, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation and indudes a perforated wellbore casing, comprising: 
25 one or nrxMre solid tubular members, each solid tubular member induding one or 

more external seals; 

one or more perforated tubular nrtembers coiipled to the solid tubular members; 

arxJ 

a shoe coupled to the zonal isolation assembly; 
30 wherein at least one of the solid tubular nDembers and the perforated tubular 

members are formed by a radial expansion process perfbnned within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the perforated wellbore casing. 
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39. The apparatus of claim 38, wherein the perforated tubular members that are 
radially e)q;>anded into intimate contact with the perforated casing compress the 
subterranean formation. 

5 40. A method of isolating a first subterranean zone from a secorKJ subterranean 

zone in a wellbore that mdudes a perforated casing that traverses the second 

subterranean zone, oompris{r)g: 

positkxiing one or more solid tubulars within the wellbore. the solid tubulars 

traversing the first subterranean zone; 
10 positioning one or more perforated tubulars within the wellbore each induding 

or^e or more radial passages, the perforated tubulars traversing the second 

subterranean 2^r)e; 

radial^ expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 
15 radially expanding at least one <}f the perforated tubulars into intimate contact 

with the perforated casing; 

flukUdy coupling the prorated tubulars and the solid tubulars; ind 
preventing the passage of fluMs from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
20 tubulars. 

41. The method of dalm 40, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second 
subterranean zone. 

25 

42. The method of dalm 40, fiirther comprising vibrating the secorKi subtenwean 
zone to increase the rate of recovery of hydrocart)on8 from the second subterranean 
zone. 

30 43. The method of dalm 40. further comprising vibrating the second subten^nean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact with the perforated casing. 

44. The method of dalm 40, further comprising applying an impulsive load to the 
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perforated tubulars that are radially expanded fnto intimate contact with the perforated 
casing to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

5 45. A method of extracting materials firom a producing subterranean zone in a 
wellbore, at least a porton of the wellbore indudir^ a casing and a perforated casing 
that traverses the producing subten^nean zorte, comprising; 

positioning one or more solid tubulars within the weilt>ore; 
positioning one or more perforated tubulars within the wellbore each indudlrYg 
10 one or mors radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

radially expanding at least one of fhe perforated tubulars into intimate contact . 
15 with the perforated casing; 

fluididy coupling the solid tubulars with the casing; 
fluidldy coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the producing subtenanean zone from at least one other 
subterranean zone within the wellbore; and 
20 fluididy coupling at least one of the perforated tubulars with the produdng 

subterranean zone. 

46. The method of claim 45, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the produdng 

25 subterranean zone. 

47. The ODethod of daim 45, further comprising vibratir^ the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

30 

48. The method of daim 45, further comprising vibrating the produdng 
sid>tenBnean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 
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49. The method of daim 45, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrocarbons from the producir>g 
subterranean zone. 

5 

50. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore that includes a p^forated casing that traverses the second 
subterranean zone, comprising: 

nrteans for positioning one or roore solid tubulars within the wellbore, the solid 
10 • tubulars traversing the first subterranean zone; 

nneans for positioning one or more perforated tubulars within the wellbore each 
including one or nf^>re radial passages, the perforated tubulars traversing the second 
subtenanean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
1 5 tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

nraans for fluididy coupling the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids from the first subtenanean zone to 
20 the second subterranean zone within the wellbore extemal to the solid tubulars and 
perforated tubulars. , 

51. The system of daim 50, wherein the means for radially expanding at least one 
of the perforated tubulars Into intimate contact with the perforated casing oonrprises 

25 means for compressing the second subterranean zone. 

52. The system of daim 50, further comprisirfg means for vibrating the second 
subterranean zone to irK:rease the rate of recovery of hydrocarbons from the second 
subterranean zone. 

30 

53. The system of daim 50, further comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 
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54. The system of dairri 50, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded Into intlnnate contact with the 
perfc^ed casing to increase the rate of recovery of hydrocartx>ns from the second 
subterranean zone. 

5 

55. A system for extracting materials from a producing subten^nean zone in a 
wellbore, at least a portion of the wellbore tndudirig a casing and a perforated casing 
that traverses the producing subtenranean zone, comprising; 

means for positioning one or rwre solid tubulars within the wellbore; 
10 means fdr positioning one or more perforated tubulars within the wellbore each 

including one or more radial openings, the perforated tubulars traversing the producing 
subterranean zone; ' 

means for radially expanding at least orw of the solid tubulars arid the 
perforated tubulars within the wellbore; 
15 means for radially expanding at least one of the perforated tubulars into intimate 

contact with the perforated casing; 

means for fluidldy coupling the solid tubulars with the casing; 
means fc^ fluidldy oouplingf the perforated tubulars with the solid tubulars; 
means for fluididy isolating the produdng subtenranean zone from at least one 
20 other subtenranean zone within the wellbore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subtenBnean zone. 

56. The system of daim 55, whmin the means for radially expanding at least one 
25 of the perforated tubulars into intbnate contact with the perforated casing comprises 

means for compressing the produdng subterranean zone. 

57. The system of daim 55, further cornprising means for. vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocart)ons from the produdng 

30 subterranean zorie. 

58. The system of daim 55, further comprising means for vibrating the produdng 
8ubterrar>ean zone to dean the radial passage of the perforated tubulars that are 
radially expanded into intimate contad with the perforated casing. 
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59. The system of daim 55, further COTiprising means for applying an impulsh/e 
load to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocart)ons from the producing 

5 subterranean zone. 

60. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or nnore solid tubular members, each solid tubular member including one or 
10 more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more perforated tubular liners each Including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
15 members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fomied by a radial expansion process performed within the wellbore; and 
wherein the perforated tubular liners are fomrad by a radial expansion process 
20 performed within the wellbore. 

61. A method of isolating a first subterranean zone from a second subtenBnean 
zone in a wellbore, comprising: 

positioning one or nK>i^ solid tubulars within the wellbore, the solid tubulars 
25 traversirig the first subterranean zofie; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore," the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
30 within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subtenar^an zone to the second 
subterranean zone within the wellbore extemal to the primary solid tubulars and 
perfcMBted tubulars; 
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positioning one or more perforated tubuter liners vyithin the Interior of one or 
ndore of the perforated tulHiiars; and 

radially expanding and plastically defonming the perforated tubular liners within 
the interior of one or nrtore of the perforated tubulars. 

5 

62. A method of extracting materials from a producing subterranean zone in a 
welibore, at least a portion of the weilbore including a casing, comprising; 
positioning one or more solid tubulars within the welibore; 
positioning one or more perforated tubulars each indiKling one or wotb radial 
10 passages within the weilbore, tile perforated tubulars traversing the producing 
subterranean zone; 

radiiBlly expanding at least one of the solid tubulars and the perforated tubulars 
within the weilbore; 

fiuldidy coupling the solid tubulars with the casing; 
1 5 fluMidy coupling the perforate tubulars with the solid tubulars; 

fluididy Isolating the produdng subterranean zone from at least one other 
subterranean zor» within the wellbc»e; 

fhjididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone; 

20 positioning one or more perforated tubular liners within the interior of one or 

more of the perforated tubulars; and 

radially expanding and plastically defonming the perforated tubular liners within 
the Interior of one or nrtore of the perforated tubulars. 

25 63. A system for Isolating a first subtenBnean zone from a second subterranean 
zone in a weilbore. comprising: 

means for posittoriing one or more solid tubulars within the wellt}or6, the solid 
tubulars traversing the first subterranean zone; 

means for (K)sitioning one or more perforated tubulars each induding one or 
30 nr^TO radial passages within the welbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the weilbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to ttie prirDary solid tubulars 
and perforated tubulars; 

means for positioning om or more perforated tubular liners within the interior of 
or>e or rriore of the perforated tubulars; and 

rr^ns for radially expanding and plastically defomiing the perforated tubular 
liners within the interior of one or nKxe of the perforated tubulars. 

64. A syst^ for extracting materials from a producing subterranean zone in a 
10 wellbore. at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more sdid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone; 
15 means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 

means for fluidicly coupling the solid tubulars with the casing; 

means for fluidicly coupling the perforated tubulars with the solid tubulars; 

means for fluidicly isolating the producing subterranean zone from at least one 
20 other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
25 means for radially expanding and plastically defomiing the perforated tubular 

liners within the interior of one or more of the perforated tubulars. 

65. An apparatus, comprising: 

a zonal isolatton assembly comprising: 
30 one or more solid tubular members, each solid tubular memt>er including one or 

nrare exterr^al seals; 

two or wore perforated tubular members each indudir^ radial passages 
coupled to the solid tubular members; and 

one or more one-way valves for oorrtrollably fluidiciy coupling the perforated 
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tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore. 

5 

66. A method of isolating a first subtenranean zone from a second subterranean 
zone having a plurality of producing zones In a wellbore, comprising: 

(K>sltioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
10 positioning two or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

1 5 fluldidy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials from a wellbore having a plurality of producing 
subterranean zones, at least a portion of the wellbore including a casiing, comprising; 

positioning one or more solid tubulars within the wellbore; 
25 positioning two or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zones; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

30 fluidicty coupling the solid tubulars with the casing; « 

fluldidy coupling the perforated tubulars with the solid ktbulars; 
fluididy isotdting the produdng subtenanean zone from at least one other 
subterrarmn zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
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subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
t>een depleted to one of the producing zones that has t)6en depleted. 

5 68. A system for isolating a first subterranean zone from a second subten^nean 
zone having a plurality of producing zones In a wellbore. comprisir^g: 

means for positioning one or more solid tubulars within the welltKKe. the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or nrK>rB perforated tubulars each including one or 
10 nrK>re radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
15 means for preventing the passage of fluids from the first subterranean zone to 

the second subtenranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or nrtore perforated tubular liners within the Interior of 
one or more of the perforated tubulars; and 
20 means for preventing fluids from passing from one of the produdng zones that 

has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials from a plurality of producing subtenranean 
zones in a wellbore, at least a portion of the welibore iriduding a casing, comprising; 
25 means for positioning, one or more solid tubulars within the wellbore; 

means fc^ positioning one or more perforated tubulars each including one or 
nrK>re radial passages within the wellbore. the perforated tubulars traversing the 
producing subterranean zones; 

means for radially expanding at least one of the solid tubulars and the 
30 perforated tubulars within the weObors; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
other subterranean zone within the welltx)re; 
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means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

nrteans for positioning one or more perforated tubular liners within the interior of 
oneornrK>reof the perforated tubuiars; and 
5 means for preventing fluids frorn passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

70. An apparatus for extracting geothemnal energy from a subtenranean fonmation 
containing a source of geothermal energy, comprising: 

10 a zonal isolation assembly positioned within the subterranean formation, 

comprising: 

one or more solid tubular members, each solid tubular member including one or 
more external seals; 

one or more perforated tubular members each including radial passages 
15 coupled to the solid tubular members; and 

one or nwre perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforate tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore. 

71. A method of isolating a first subtenranean zone from a second subterranean 
zone including a source of geothermal energy in a wellbore* comprising: 

25 positioning one or wore solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each Including one or more radial 
p^sages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subtenranean zone to the second 
subterranean zone within the wellbore extemal to the prin^ry solid tubulars and 
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perforated tubulars; and 

positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expandir^ and plastically defomiing the perforated tubular liners within 
5 the interior of one or nrK>re of the perforated tubulars. 

72. A method of extracting geothermal energy from a subterranean geothermai 
zone in a welibore. at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars each induding one or more radial 
passages within the weilbore, the perforated tubulars traversing tt^ subterranean 
geothermal zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
withbfi the welltx^e; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluididy Isolating the subterranean gec^ennal zor^ from at least one other 
subterrarman zone within the wellbore; and 

fluididy coupling at least one of the perforate tubulars with the subterranean 
geothenmal zone. 

73. A system for isolating a first subten^nean zone from a second geothermal 
subterranean zone in a wellbore, comprising: 

means for posrtionir^ one or more solid tubulars within the wellbore, the solid 
25 tubulars traversing ttie first subtenranean zone; 

means for positioning or>e or more perforated tubulars each induding one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
geothemnal subtenranean zone; 

noeans for radially expanding at least one of the solid tubulars and perforated 
30 tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars arid the solid tubulars; and 
means for preventing the passage of fluids from the first sutrterranean zone to 
the second geothemnal subterranean zone within the wellbore external to the primary 
solid tubulars arKl perforated tubulars. 
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74. A system for extracting geothermal energy from a subterranean geothennal 
zone in a welltx>re» at least a portton of ,the wellbore including a casing, comprising; 

5 means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
8ut>terranean geothermal zone; 

means for radially expanding at least one of the solid tubulars and the 
10 perforated tubufiars within the wellbore; 

nrteans for fluMicly cc^pling the soSd tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the solid tubulars; 
means for fluididy tsdating the subterranean geothennal zone frx)m at least one 
other subterranean zone within the welibore; and 
15 means for fluididy coupling at least one of the perforated tubulars with the 

subterranean geothennal zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or more solid tubular nriembers, each solid tubular member induding one or 

more external seals; 

one or more perforated tubular members each induding one or more radial 
passages coupled to the sdid tubular members; and 
a shoe coupled to the zonal Isdation assembly; 
25 wherein at least one of the solid titular members and the perforated tubular 

members are formed by a radial expansion process perfonhed within the wellbore; and 
wherein the radial passage of at least one of the perforated tubular members 
are deaned by further radial expansion of the perforated tubular members within the 
wellbore. 

30 

76. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more sdid tubulars within the weHbore, the solid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars within the welibore each induding 
one or nnore radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the prirrary solid tubulars and perforated 
tubulars within the weltbore; 

fluidicly coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids frcm the ifirst subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars; and 

cleaning materials from the radial passages of at least one of the perforated 
tubulars by ^rther radial expansion of the perforated tubulars within the wellbore. 

77. A method of extracting nrvaterials from a produdng subtenranean zone in a 
wellbore, at least a portion of the wellbore Including a casing, oc^nprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean 2x>ne; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tLrt)ulars with the casing; . 

fluklidy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
nrK>re of the perforated tubulars; and 

deaning materials from the radial pass^es of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

78. A system for isolating a first subtenanean zone from a second subten^nean 
zone In a wellbore, comprising: 
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means for petitioning one or more solid tubulars within the wellbore. the solid 
^ tubulars traversing the first subterranean zone; 

means for positioning one or nrK)re perforated tubulars within the wellttore each 
induding one or more radial passages* the perforated tubulars traversing the secorKi 
5 subterranean zone; 

means for radlafly expanding at least orie of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subtenBnean zone to 
10 the second subterranean zone within the wellbore external to the solid tubulars and 
perftrated tubulars; and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expar^sion of the perforated tubulars within the 
weHbore. 

15 

79. A system for extracting materials from a producing subten^nean zone in a 
welbore. at least a portion of the wellbore Including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars v\rithin the wellbore each 
20 including one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforate tubulars within the wellbore; 

means for fluidicly coupling the solid tubulars with the casing; 
25 means for fluldidy coupling the perforated tubulars with the solid tubulars; 

imans for fluidicly isolating the producing subterranean zone ftxKn at least one 
other subterranean zone within the wellbore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
prpdudng subteoanean 2Kme; and 
30 means for deaning materials from the radial passages of at least one of the perforated « 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 
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